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microcomputers for instruction; 40 references are listed. Findings ; 
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questionnaire items^ ^'nd , conclusions are presented in detailed, 
brief, and summary formats. Thirty-three recommendations lof 

.implementing microcomputer instruction are liste^d and eight topics 
a'te suggested for further , study . A composite 'plan based on the 
specific steps and procedures actually used by schools is provided to 
assist schools in planning anci implementing .their own microcomputer 
instructional programs. The /lack of systematic and comprehensive,^ 4' 
long-te'rm planning before microcomputer acquisition is identified as 

•the major weakmess in integrating microcompliter's into school 
programs. (LMM) • . 



* Reprodugt ions supplied by* EPRS are the best that can be ma^de ^ * 

* from the original docuinent. \* 
******************************************************* 



ERIC 



V ^ U S DEPAJiTMENT OF EDUCATION 

. NATIONAL INSTITu/l: Of EDUCATION 

' . ' LOUCAllONAi HfSOUHC:i S »Nf()HMAT10N 



O ^ 

a- 



CENTfcRitHICl ^ 



J 

f^^cwiveKl tfcvTi {Ho person o* ofyj'^^atKifi 
# Minof cf^rffH^ns hdv« bmni fndde to in^pfovf 



f ^ ■ 

• Points pi vH»w or (}p'n«in$ sldt^Kl »" thtvtUu'u 

niflfi! fU)t (HXit^^s^nlY f«pft!?iient official Nit 
position Of poltcy. 



MICROCOMPUTERS IN THE SCHOOLS 



A National Study Completed In 1983 at the 
State University College at Buffalo*, N.Y. 
by Ned V. $chlml2zi, Associate Professor 
of Education, Department ' of Curriculum 
^ and Supervision; assisted by Donald budley, 
studgnt, SUCB. 



H. 



ERIC 



4 



f^ERMlSSlON TO Mi: PHOnilCF THIS 
MAltRlAL HAS BBLN GF^ANTED BY 

Ned__y^ SchlnLlzzi _^ 



, ro THL f-nuCATfONAl HLSCHJRCtS 
INFORMATION GENTLE (hHlC) " ^ 



Microcomputers in the SqHooIs " 



TABLE OF CONTENTS 



4> 



Introtiuttion . . \ , . . ..v • *• 

General Statement of the Problem • • . . . • 

Explan^iorj of the Problem . . . 

> Major Questions , '\ 

' \ . ■ ■ ■ • ' M ' ' . 

^ Basic Assi^mpticms ^ \ . . 

The Method of Investigation ^ - 

O^neral Des Ign ' . . 

Population and Sample Limitations^ . . . . 

Data and Instrumentation 

' Reporting the Finc^ings 

The Procedures ' 



Survey of tht CUerature - (y-^ 

Part' 1- Mi cVocQmputers : Their Ben,ef I tV^for Learners 



Part I!. Trends. In the^Use of. M i crocomputers fpr fnstructfon 



The F i nd i rtgs . ... ^ .* . . . 

The Concflusions (in detail) 

Th^ Conclusions (in brief) . . 

N 

The Summary of the Conclusions 



The Recotnmendat ions 
Recofmendat ions For' Further Study / 

Planning for M i crocbniputers in the Schools . • 

♦ / ji 



^^^^^ . .J ' ^ Introduction 



For most AiSRi can school s continue ,to be fhe lam^s of hcJpe for a better 
■^ife* During^r^^^N%^^"cade's, schoa/ have been /cr 1 1 i ci zed ar^d someti^mes blamed 

for our natlon^s faJllareS f'n^space, its social H«equl ties, and Its declining 
V test scores. Tod ^ ' schools are fi'oused in'mocj^rrt buildings Which'mav be ^ 
equipped wl th centVaf al r-cQfidl tlon^ng as'well ^central heating. The class- 
room walls are painted in pleasant pastel colors. The chalkboards may no longer 
be blacky the bulletin board&>-may nb, longer be' brown, and the floors may no 
longer be wooden; - The lighting Is brighter and more efficient and the children 
^ hang their coats in colorful metal lockers instead of closets andcloakrooms. 
The teachers are younger and have more formal eudcatlon. They may. be more 
democratic and less authoritarian 1 n' the i j* • classroom manner. The text4)ook5 con- 
^tain colored photographs instead of black and white. The workbooks and. drill 
sheets have remained about the same through the decades. Many ^oung learners , 
continue to express their creativity and originality in clever methods of play- 
ing **hooky-*^ Some of the same students who learn how to perform incredible 
' athletic fe^ts never learn how' to read. Tod" many stuclents among those who 
^perform sat I sf aetOr lly In their academic subjects, for some reason, do nol). i 
gi'asp the challenge to excel, in t^hem. The kl nds* of attl tudes and emotional 
support provided Ify the home,' family and parents may continue to play a 
decisive role in determining to what degfee children succeed In school or 
elsewhere. This success Is measured annfially or sfemi -annual ly with standard- 
ized tests for which nat^onal statistical norms have been developed. 

What can we say has really changed' in 't>^e process of education over the 
duration of the twentieth century? Indeed, '''an 80 year old senior citizen 
touring today's major modern i ns'^i tut ions including factories, shopping areas, 
offices, banks, and farms may suffer^ the least amount of ♦future shock when 
visiting a classroom, TJie reasons" for ch^r>ges or lack of change? In the schools 
have filled many term papers and d { ^sertat j ons 1 The many educational questions 
and topics of today may include ofis' pf the recent dev/^lopfments which may make 
a difference in the classroom If it Is Implemented ui^j^p 1 ann I ng ^and care and 
applled'ln appropriate and challenging ways. This devfTqpment can serve the 
' teacher both as a tool for more effectJVe teaching and as an object of 
instruction. , , ' 

The most important single modern development for learning may be a piece- 
* of" technological hardware which is^so tiny that It can lose Itself underneath 
a^^uman fingernail; it is called a m.Icrorchip. It can do more than a multi- 
olixj^llon dollar mainframe computer could do a decade or so ago. When tucked Intu 
small Cabinet the size of ^ typewriter or smaller and connected to a keyboard 
I and a TV monitor It, becanas what may be the teacher's first valid 'tool to 
^ come along in many decadew It promises to enable the teacher to engage in 

true Individualized Instruction and to do so with a variety of^eachfng methods, 
teach I ng 'Sty les and curriculum content. Vt can make learning in the academic 
subjects as much furr and 'cha 1 1 eng I ng for the learner as completing- a successful 
^ 30 yard pass in a footbaH game or a jump shot during a basketbal T game when the 
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score is ti-ed,. The teacher can detem ! ne , anc^ control^ the desfre^ teai^hirigi^O^ 



or me-thod wIthTwhich to/ engage Ihe learner and -the mi crocomputer . • The teagher,^ 
may use the cc^^puter as ar*utor to c^ri 11 >th^ chi^ld and give Him practice in 
a specific skfn or content area- The teacher' s ' lesson plans may require ^ . , , 
simulated' environment where, the lea^rter xan ^pply what he h^'s learned. As a - 
reward, and:-^: reinforcement 'technique, the teacher may ne.xt engage mhe Tearr^i: V^^*; 
in educational g^Ing. After mastering specific skills and concepts, sJp .a.gWert . 
content area, the learner can be taught by t>ie teac+ier tC)^ t^each thc^saq^e ^ , 
skills and concepts to^ t^e^ computer or to develop a coajp^t^r ptfograf to. teach 
them to other children. , l^ndeed, the ml crocomputer itself^Can teach cpmput^r- , 
programing toHhe learner'Wd do so in almost every computer langigg^- 
Whatever the rt^i crocomputer^ does. It can do so in an interactive wDclV^^and in. color, 
graphics, fil-ctutes; sound* , ^ot ces, and animation v^i]e respecting I)ev^^y| ' 
•Piaget ori.^kinner. < Its Weasing capabilities are .surpassed onlyt>y its de- 

'creasJnajRosts. , ^ ' / ' * j ^ ' - 

■ ' , . . , ' "^ ' * ^ ' ■ ' • ' . ' ' 

Ki crocqjTTjliJter rel at^d /topi cs have I ncreas i ng>ly dom1 nated ,nat I ona1 and 
regional confeVences of; education and teaqfier associations of all kindfi since .y' 
the middle-late 1970s. V I t Is obvious^that many schools and school systems have 
acquired microcomputers .or jsre planning to do so- . 'The results of <thls stiitiy 
may i-nd I cate ' some possible ^;trend5. , A; description *of thejie trends' may prove 
valuabl.e to teachers-, admi rii strators , ^e^cher educator^^ a^nd learneiri.; as 
they deve lop evolv^ thei r own plarrs for mi crocomputer/assi sted^, instruct i on. 
Most important, thie results of this §'tudy ^shoul d, reveal those major- decl si ons v 
concerning the imp leme>>tpT! on. (if rpi^cirocofiifSuters wh I ch haveHl ready been made 

'by some^vante garde^;^^hool s . - ^ Th"^ ^sults.of this study sho^.ld make known those 
sped f i? planrti ng' p^cedilres developed ft)r mi crocompjrter I ns t ruct i ona 

Imp lementation i)y* the schools parti c I pa^t ing in this st^udy. 




'.These results should b#. val^^abJe to those colleges and iln i ver^ 1 1 i es* wi th 
teacher education prog rams ^ucK as t^ie State University Collage at Buff^alo 
,who not only prepare te^^h^rs but ^^,so provide consultation tc school systems. 




Computers shall In some form and certainly, remain impt)rtari\ throu,g,hout 
the young learner's lifetime. ' 

Statement of the Problem ^ 

General Statenient of the Problem 

't 

Th I 5 study is an I nvest I gat i ve ana 1 y si s conducted for the purpose of 
determining how plans w^re formulated ^nd -the kinds of decisions that were 
made by the schoois conc^rnecf with implementing microcomputer Instructional 
applications'^ I.e., which decisions have been made concerning the implemented 
tlon of microcomputer instruction by American school systems? Which specific 
planrTKng procedures d I'd they use? 
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Explanation of the pt^Vem . 



This stJUcfV Inyplved a nationwide survey- of pandc^l>c^eleGrted $^cho<»] sys- 
't«fl^s fo edch of ' t^e 50 states. ^ The, project was designed to report \he kinds 
of degi^^Ions thatr^Kpve" been ni.ade.by the schools In Inipl^menting mlcrqcomputer 
In^t4p€tion. The j^rojpct wis designed to report the procedural planning^ 
systems develMtSy by . the .schools for the purpose of i ntegrat Ing mi croaonrputer 
i>rB^^ruct I bn^^ program/''; 

j o r "Ques t i on g; * .. » . "■ 

% The rnvestigation sjpLrght the answers" to the ^following 60 qtjefetions: 



l.K 

12. 
13- 

U. 
15. 
16. 
17. 

18. 



20. 
21. ■ 

22. 

23. 



;1as.sFoom? 

the - c lassroom? 



f. ' J)pes NtoLTr schooT system have * m-i crocomputers ^i rt the c i 
2- .-Are your mi crocon^prgtefs- tied t'iD a ''mother"^ unit, Ih^id^ tbe clajsrboif? 
3/ Are your microcwpU'tiers tied a '^mother^*' unit outside 
k. In which grade do.-^ou Introduce microcomputers Cjo. the children? 

5. How much time dc^s. each pupil spend with a microcomputer each week? 

6. Tor which curriculum areas Is^the microcomputer ^y^a Wable to/chrjdren?. ^-^ 

7. ^ In th? curriculum ar^asOIsted U item 6 , iJias^ anyMmftrpvement of chHdren^s 

performance attrfbuted fll rett ly to the effectiveness of the microcomputer 
. as compared to when the teachers and -chl Idren were limited to ** - 
classroom me4:^^oVogies and "the absence of microcomputers? 



the trad^t^ona^ 



d6 you use'thfe microcomputer for testing th^ children' $ performance? 



(?) 



learn I' ng?^ 
their ability to IndJvIdMal Ize 



The microcomputers In your schools arid classroorlfs are used mainly for 
Do teachers see microcomputers as suppoHtlve of *Piaget*s theories of 
Do teachers find^'thit microcomputers enhance 
instruction?. ' . / . / . " 

ttie children having access tp^ the; mj^crocomputers include: (?) 
.Which -microcomputer sk 1 1 1 s ab^e^JVeq^^^ of the teachers/ pr i o/ to the acquis-' 
I tion of mi crocdnbu ters? sip ^ ' ^ ^ . , 

The " tea'chers apquTi red their computer ski 1 1's 'by : ' ( ?), ^ ' ^ ' * 

Which language ^do-most teachers seem to be using? 

Which language ts taught to the chlldrenj ^ ' ' ^ 

Dg the teachers perceive a marked impro\fement I nthe^cff^ I Id ren motlvvatior^ 
to ^learn as a result of the use of microGomp.a^ers? - . 

Do teachers percsnve a marked improvement In d I sclp Une -Uhe children's 
behavior) as a result of the inpraased mot I vat ion , 'provide^ by ' the micrqicom- ^ 

puter ? ^ ' . ' .r* . ^ / • : . 

Before you ac^'ult^ed microcomputers^, did you usej^ tJir^e-sharj ng computer 
termlTials for instruction? ' . \ , - ^ 

Which brand-name microcomputers did your ^ taf.f Ghoose? 
The considerations for the brand-name selected for your particular 
i nc luded : ( ?) 

Th6 decision to purchase a particiflar m^ke and model was made by: 
The decisions concerning the purchase of cour^eware/sof tware are 
made .by: (?) ^ " . ^ 

Is'your m I crocomputer^ equ I pment designed, for programs and cours^a 
recorded on ^ ( ?) 

Most of your microcomputer sof tware)^cour5eware is': (?) 
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26. - What wepfiv' (or*are) th<maj.4r.X)l^ta'c]»s Ih' estahll shlng microcomputers fn 

yoiJi*i .school (s)? ,"• 

27. Viotfld' you j:ecc»Ti(tt$nd jt m.j crpcomputer Installation for schools els'-^where? 

28. .WK7? .\' . v . ■ '.. ■ j . 
25.-' Why nbtr , ' ' ■ , 

3(X ' Would you hJveuWipi^ter-'assi sted Instruct ion in your schools if micro- 
computers v»*re ^ot available? , - - • 

31. How were, fo^r (ni crocon?|kjters financed? , 

32. At wha.t future date'dQ'y«u foreaee. the availability of microcofnputers in 
mos-t of yoi^ cl ass rooitis ?'' - , • . 

33. How'^ you*'secure the equ i pment "when the school is closed? 

e'nrdllment in your school system Is:' (?) 
35. ^pw miny ^Icroconi^ters* do you now have for each child I nvo) ved- wi th 

. ^ ' comp\lt^r5? . ' . , " 
36^: Do you now.screerj new teachers for microcomputer operational 1 l-ter^cy7 
37. If so, when hirl/vg do' you gfve preference to those new teachers who do 

possess mIcrQcOfnputer operational literacy? 
3^ ' Do you. now rgquf re new teather^s to possess microcomputer operational 
• / skills as a con^I tlon for employment? 

39. '*\poe5 'your Vchool ; system advocate the use of microcomputers In a non- • . 

progVamm^lny environment only*? ' ' ' , 

AOl 'if ydu hlye more than one brand name of hiachlne, for which do 70U mdke ^ tl 

sof twa re 

k]. Old you bave a^systematlc plan for implementing mlcrocomfSuter instruction 

before-you' acquired microcomputers? ^ 
kZ^^ Who part i cl patgd In formulating this plan? * . ^ ""^ 

A3J Do you now have a systematic plan for implementing ml crocomputei^ 
i ns tViJct I on? 

If ?«o, is it a -five year plan? 

44. What were the circumstances under which you acquired your' first microcomputer? 

45. Is I'nservice training aval lable for teachers Interested In microcomputers? 

46. Is the Inservlce training provided: (?) (When?) 
47- Is the inservlce training given for credit? 

48. Does this \n5ervice training include^(kinds of tralni'ng)? 

49. Ski 1 ls--train!ng with which peripheral devices is provided through inservjce 
trainiog? 

50. If you teach pfogramming to children, why do you do so? 

5K What agenc"^ do you think should sponsor a microcomputer consortium? 

52. For which special applications do you use microcomputers? 

53. Do you have a person on your ^taff who has electronic tinkering abilities 
for modifying the equipment for either increasing its capacity or for 
special applications such as braille? * . 

54. How many microcomputers do you now have 'for each teacher Involved with 

' . .computers ? . * . * 

55. The m I crcomputers In our school are used where? 

56. The teachers using microcomputers are supported by a: (?) 

57. The pupils using microcomputers are supported by a: (?) 

58. Which obstacles do you perceive as hindering the continued growth and 
development of your microcomputer program? 

59. Do your schools regard the microcomputer as a tool to: (do whtat?) 

60. Please use words or phrases In the remaining space to outline the 
major steps of the procedure used by your schools for establishing 
microcomputer^ In th6 c^pssrooms or in a center. ^ 
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M 1 croccSmputers in the Schools ' . 

Definition of Terms 1 \^ 

mi crocofnputer : a small, relatively inexpensive classroom computer made possible 
by microelectronics ' ^ p 

*^ mother unlt^ ^: a central unit which can control several microcomputers simultaneously 

P 1 agetiy^heog 1 es : the four major stages of a chlld^s psychological development 
•as outlined by Swiss psychologist J. Piaget 

individual ized i ns t^ructi on ;> a set of teaching methods and activities where the 
content and pace of instruction are adjusted to the needs arid abilitiej of the 
individual learner 

prog ravm i ng language ; one of several systems for coding instructions int^ a 
computer . - . . ' ^ 

time sharing : a large mainframe computer accommodating several terminals sometimes 
from a great distance. This system is slbvy and sometimes troublesome. It was 
the only method available for computerized instruct! on 'before th^^ advent of 
the microcomputer, 

software : all types of computer ^^rograms and the 1 r accompany i ng printed materials 

courseware : software containing Instructional programs ^ 

computer assisted instruction : making use' of ^a computer's several instructional 
modes with learners . / - . 

. . ' . /■ 

inservice training: **on the Job training'* for •teachers 

, . / 

peri phe ra 1 dev I ces : devices which are attached to the computer externally* These 
devices perform- special functions, e.g. > a printer or a light pen 

•■ , ■ ■ ■ ■ 

Basic Assumptions . ' ^ 

— ' " — ^ \.-.*jr^" 

The^^e basic assumptions are related to this study: ' 

U r^icroccmptJters are'viable, accepted and ^ff^-eti^Te T^arn 1 nq..too^ls 
on all Educational levels, j 

1', Microcomputers are now being used with young learners in manf schools. 

3, While many schools have implemented or are implementing microcomputers 
in their instrdcti onal programs, many have nqt or they are still in their plan- 
ning stages for doing so. ' - 

^. Those shcools which have or are now implementing microcomputer instruc- 
tional programs have made decisions and development procedures for doing so. ^ 
If known, these procedures and decisions shall be valuable to those schools which 
have yet to plan andi I mp 1 ement their owr^ microcomputer instructional programs. 
These decisions and procedures shaKl also be valuable to coljeges and universities 
with teacher educat i on program^ who are planning to implement microcomputer 
concepts Into their turri cu 1 urns fpr teachers and prospective teachers. 

ERIC . ^ ' 8 
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M I crocomputers in the Schools - . » 

The Method of j nvest i gat i on 

General design . This study dbnsi^ts of an investigation to determine the" type 
and ran^e of decisions n^de by the schools concerning microcomputer instruction 
This Investigation should'also determine the procedural steps used by ,the 
schools for implementing microcomputers Into . their programs. 

^ach school system of a selected sample rec^ved a survey ■ i nstrument designed 
to elicit the kinds" of decisions b^ing made concerning the major Issues of 
microcomputer instruction. The procedural steps developed" by each school 
system to implement microcomputer instruction werff^lso elicited.^ The results 
from these si>rvey instruments were tabulated and computerized with the/(i|te 
of the Social Studies Statistical Package In order to determine which reiaslons 
were being made and which procedural steps were being used to impl^men,t the 
Instructional use of ml cro<?(pmputers, ^ 

Population and Sample limitations . ' . 

The sample consisted of'school systems in five enrollment categories: 



a. ^ less'than 15,000 students*^ 

b. ' 15,000 tO'30,000 students 

c. 30,000 to 50,000 students' ' 

d. , 50,000 to'100,ObO students 

e. 100,000 or more 



The ^uA^ey instrument wa^' sent t/o ^OQ school systems In 50_ states. Efforts ' 



were made to balance thjg number of 'districts chosen from, rural areas, small 



tne 

towns and cities, mediJm and large siz^d cities*. 



/ 

D^ta and i ns t rument i on . > . 

The data for this study were collected by means of a^^detai led 60 item 
5ui:(^ey instrument. Fifty-nine of the items were multiple choice. Each multiple 
choice item was designed with an open-end. The 60th item was in essay form. 
Its purpose was to elicit the actual step-by-step procedur'es used by the 
schools for implementing microcomputers ^nto their Instructional programs 
The content o# the survey instrument was finalized only after the investiga- 
tor spent nearly a ^ear visiting and interviewing key microcomputer educators, 
in school systems af^d college teacher education departments around the Great 
Lakes. It was anticipated that tha^ co 1 1 ected data' wou Id incldde specific 
information concerning the implementation of mr crocanputer Instruction in the 
school 5 . 



Reporting the findings . ^ 

The major objectives of this study were to determine: (1) the type and 
range of those decisions made by the schools concerning microcomputer 
instruction; (2) the specific procedural steps used by the schools for imple- 
mehting nil crocomputers into instructional programs; and (3) possible trends^ 
concerning the issues involved with implementing microcomputer instruction as 
may be revealed in the conclusions. 



.9 



J 



J 



V 



Hi croComputer§ in the Schools ; ' ; 

for the direct reporting of the findings, the data from. the survey - ^ 
were tabulated and reported in terms of percentages of responses for 

each of the opt-ions listed under each question. The term 'Vesponden t'^ • ^ ^ 

was used when reporting the data for those questions requiring the particl- 
• pant to mark one option only. The questions^ requ i f i ng 'a -s I ng le response are 
identified with a checkmark ( v/ ) . The term 'responses* Is used v^en report- 
ing the -data for those questions allowing the participant to mark 'more than 
one option o& to write in his response, ^ 

The procedures * ,^ . • . 

1. Four hundred school systems were selected at random from Patterson* s 

Anerlcan Education Directory according to the enrollment c^tegorffes which were j$ 
pre-determ 1 ned . , " ^ ' 

2. A 60 item survey instrument w^s designed to elicit specific irfforma- 
tion concerning the decisions made and the planning procedures developed by , 
the school systenjs concerning their microcomputer programs. The question- 
naire was evaluated by two colleagues Including my 'department chairperson. 
The quest iopnalre and the cover letter are Included' in the appendix. 

3. The survey Instrument was mailed to each of the kOO selected school 
systems in 50 states. , ^ 

k. ]kO usable survey Instruments were returned. 

5. The data elicited by the survey instruments were rec-orl^ed and computer 
tabulated'by using the Social Studies Statistical Package and t'eported In • . V 
simple percentages. ' - ^ , 

; > 

6. The findings were wrlt^ten and reported ques 1 1 on-^fe^-quest i on ^- 

7. Conclusions and recommendat I ont were formed from the findings.. 

Need for the Study (Significance to Education) 

The advent of the small, convenient and relatively' inexpensive cf^f^ocotn- 
puter has enabled schools in every community to engage in computerygss I s te4 
instruction to students. While many school . systems are still in^ their planning 
stages for these concepts > others 'have made major decisions in this area and 
have developed specific planning procedural steps to implement the use of micro- 
computers fi# 
i* 

It is the responsibility of - the Oepa rtment^ of Curriculum and Supervision, 
SUCB^, and SUNY to continually exploj^ and* investigate those innovations which ' 
may hold promise for more effective preparation of teachers and thus, Indirectly, 
of young ^learners. There -is a need for those of us in teacher education t6 
familiarize oljrselves and our students wl.th trends and issues in microcomputers ^ 
as Instructional tools. The Department of Curriculum and Supervision ^nd the 
institution In which it is housed should be responsible for making availa61e the 
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necessary leadership for exploring sound practices and procedures for implement- 
ing microcomputers Into our instructional program. There are no known studies 
as' recent or as comprehensive and specific as this, one. The results of this 
study shall be of use to the college and Its* teacher preparation program when 
gauging those currlcular needs related to mf crpcomputer assisted instruction. 
The results of this study shall enarfaTe the college, to more effectively consult 
the school communities which It services concerning thq Implementation of instruc- 
tional microcomputing. These results should be • cons itiered for sharing with oth'er 
SUNY units and the New York State Departipent of Education, 
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. WHAT DOES RESEARCH SA^ ABOUT THE'USE OF CQHPOTERS AND 

MI-CROCOMPUTEBS POR I NSTRgCT 1 ONAL PURPOSES? A SURVEY 
■ OF THE LITERATURE V 




• ^ Part 'I. Microcomputers: Their Benefi-ts for Learners 

Introduction. \ " - ' 

" — '■ . • ' \ 

^ Computer' ass i sted instruction has been used' and tested in a variety 
of human learning 5\ tuat ions which include penal institutions and inl 1 i tary ^ 
posts as well as traditional School settings. This students u^ing this 
instruction varied widely in ability levels and ethnic background as 
well as in pers^onal goals. The excerpts and ■ surr^nar i es of reports presented ; 
in this project were merely a sampfin^ of the abundance of available research 
concerning computer assis^^ed instruction. An attemptwas made to , 
summarize the results of each study In one or two paragraphs as follows: . 

(1) Three f^innesota correctional institutions bought to improve the 
reading and mathematics abilities among a group of males age.d 17^21, a 
group of males and females aged 12-18 and another group of males aged 13^18. 
The program's evaJ uat Ion .focused on the learning 'c^f the basic skills, students' 
attitudes toward the learning. of reading and ma thema t i cs , and 'the staff's 
attitudes toward computer assisted instruction. Although the results did 

not clearly support the effects of computer assIsted^ Instruction on achieve- 
ment, the students did show progress. The students* attitudes In general showed 
Improvement. Their attitudes toward computer assisted instruction were generally 
positive, as were the attitudes oT the staff. 

(2) When a grou^ of pupils in grades k to* 6 in Illinois were taught 
mathematics through the use of microcomputers, the results were positive In 
terms, of bpth achievement and attitude. The program was descr I bed as being 

a clear success when presented In anVadd on|' mode and tis particularly successful 

when it was. Integrated with the te^acher's mathematics program. There were larg% 

achievement gains reported lf\ graded four through six." The gains In gpcides ^ 

four and five- were more moderate when/the children were presented with materjal ^' 
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'tTi>t was less fami lja'r or when' the rfegding level of^ tbe materia} was too 
advanced. . A high,W structured fractions strand was particularly effective 
Ah conveying junderstandfng and sfeills to the pupils'. An Important 
finding was that phe computer .couM d go, beyond the. manlpUl at ion of symbpis. 
It could present contepts and operations as well as measure the pupils' 
abilities to master ^hem. This system demonstrated that it was capable of 
teaching as well as provlJUng supportive dri 1 1 ajid practi ce. f or those concepts 
already introduced by tfc*C classroom teacher,.' ' • . . * ' 

(3) In Saskatchewan, Canada, .thi/ty-six third, grade students were. ^ 
identi f ied^s the 4»orest spejlers in their grade. These students were 
the participants of a computer assi^sted spelling program. The students, who 
were frustrated from failure in traditional classroom settings, showed a 5.6 
bbnth gafn in their spelling abflitles at the end of a fiv^ week period. This 
was a substantival gain no^ expected With traditional means over the same 
brief period of time. AJ thpugh these children were discouraged with their 
own academic perforhrance, they responded po^sitivel^y and productively to 'the 
alternative game-like qualities of ^he computer program. The opportunity to 
try again immediately after an incorrect response pr9vided a sen^e df challenge 
and reinforcement rather than feelingslof discouragement. 

{k) Adult non-readers, wher^ presen ted^jj^HTFT^ computerized bisic skiljs 
program-,' averaged a 1.12 grade level gain In reading achJevement a.fter an 
average Instructional time' of 13 hours. The data revealed that a l.Ograde 
level'gain couliSi be achieved in l8.3^ hours with the compu'ter i'Zed r6adi,ng pro- 
gram. This System seems highly motivational and successful with" students -who 
have experienced difficulty in text-oriented passive c 1 ass room env i ronmen t>s . ^ 
The novelty effect of the system was foLWid to^be' extremefy mbtivating/ ^" .^ 

o .\ ' , ^ / • < • . • . ^ ^ ' : 

is) Sixtyrfobur soldiers ^t Fort Belvoir, Virginia wfere divided i^ntd 
two groups for . the; purpose of learning language arts and 'ma thema t i cs . None 
of them were high school graduates. , The ayer,^ge- sol dl er was twenty y^^rs of ^ 
age,' hard a tenth^'grade educa t ion, and had a seventh grade achievement level 
as measured by the Callforn^ia Achievement Test.*. 'One g^roup was taught by ' , 
.traditional ;nethod5. ^The other group was taug*ht with traditional and compuT&r 
assisted instruction. 'After all measures were completedS the scores for 
soI^Jiers in the t rad i 1 1 onal group wi'th compu ter ass I s tedj ns truct i on were . 
higher than, tfpr . so 1 d i ers In the t rad 1 1 1 ona 1 ^g roup only. This Army study , ^ 
indicated that computer assisted instruction can provide Individualization^, 
standardization, agid efficient i nstrucrion/to adult learners vyho require 
remediation in the basic skills. ^'^^ 

••(6) In Seattle; W^sh^i ng ton , the H>icj^h]ir>e Public Schools established a 
computer ass i s ted'^ns truct i on program und«r Title I- ^^fhematlcs, language arts 

eading i ns t rue t i on . were presented through this prograj^Bp those students who 
v>K3re found tt be severely deficient in any pne of the^^^c skills. These 
students were in grades K-12. After thr^e years, the achi everrien t *ga 1 ns 
indicated by pre- to POst;-test SAT data exceeded expectations. This System 
was found. to be a viable method for teaching the basic skills to severely 
deficient children. At $100 per^student for three years, the system was 
found to be cost efficient. Students, teachers, and parerrts were positive 
about i:he system. ' v 



r: 



1 1 



1 



Related Literature ' ^* - , > ^ W 



^(7) The resu] ts of another th\ree year 'study . In West Germany indicateii 
that engineering students were 'able to learn pre- i ns t ruqt i ona 1 ski'lJs, In 
mathematics, physics^ and technical thermpdynam i cs with computers at the ^ame 
level of achievement. If ^not bett-er, than traditional methods. - 

(8) .Students In grades three and four In thirteen Montgomery C6unty, 
Mar'^land Public Schools scored a 3*6 to k ^1 month achievement gain-in arith- 
•metic afteir a six month computer' assTsted jDStVuctiOn program. These 
students had be^'ldw average scares on 'the pretest. Students in grades 3 to 6 
usjng mi crocomrputers showed s i.gn.J f i cant 1 y greater gains than students in th.e 
traditional setting,r . • 

(^9) Sevea^^l>ousand , three hundred students wri||^er^e two"'>^> ^Qr e years 
below grade level i n ma tf\emat i cs» i n 50 New York £i ty high -schools took part 
In the Remedial Ma th'ematj-^s^ Sk T 1 1 s. Program fund^ed under T|tle I ^of tKe 
Elementary and SeoondLary Educa t Ibn Act. The program's 'objective was to'. 
^, imp'rove computational skills with the use-of ccsmput-ers, calculators and 
other materials. This corrective mathematics program was sujTplementary and 
i nd I vidua! i zedv The-'results of ttte MetrppolPtan Achievemeni Test 
(Advanced Leve 1 ) , i nd i ca ted that statistically sign-ificant gains were achieved 
the/students In their mathematics skills. 

'(10) On^ hOpvdred eleve'n deaf students ages-o to 15 In Washington, D.C... 
^ macie s i grii f I cant", ^h i ev^men t gains .4n m&theniatics as a resul^t of their parti- 
cipat^ing |^ a cqfr^pUter assisted jnst.ructIon program. The computers cel^ased 
^ '^t^acHers Y ron> ted icHjs ^chores and ma5e them available for i nd I vi dua^lj zed 
. Tnstrilction, ' { * ' 



( 1 In Plt-esbyrg^ Pa., eler^ientary school students \vere given a set^ 
of 'Tul^s 'foV manag I ng their own pr<?gre^s fhnough a mathematics unit. Interactive, 
computer ' programs which coufd*be controlled by ttie student were use^. These 
fourth and f i'f tH* ^r^ders not only were able to manage their own learning of 
mathema t i cs"^ butj 1 eaVned faster and enjoyed bette'r retention than students In 
traditional situations. ^ 

(12) A federally sponsored p^rogram was designed to combine the ti?^aching Y 
of • ma thema t i cs content and problem solving skills. Eighty-eight percent of the 

students' taught this way achieved the course objectives.^ 

(13) When a microcomputer was, used to tes't for the mathematics weaknesses 
of h.igh school students many benef I ts^were enjoyed. Among these were the 
saving of teachers' time, elimination of paperwork, and a forfi] of testing that 
was found enjoyable by the sTlidents. The test results were i mmedi ate ly available 
'to s tuden ts^Vincj teachers alike and in a variety of forms. i 

(14) Many f unc t i or^a 1 1 y iljiterate adults who were uriable to experience" 
success in learning the basic skills in the c lassroom' have succeeded in doinq 

so a^ the computer carrels 'at the Baltimore Learning Center. These CETA (Compre- 
hensive Efnployment and Training Act) students have c)cquir'cd the se^ I f ^^on f i dence 
as well as the skills riecessary to succeed In productive employment, - ' 
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(15) Whan computer as'sisted instruct.ion wa= used with '875 handicapped 

r^^^^iht rjrhrrhe%^^h,:re.r^^:r^ 

in the central group. . • . • . 

. (16) . Classrcom computer, have been found t. >--<*^;,"/^t?;;=3^'^^=S?rr'" 

programs followed each diagnosis with accurate prescriptive v . 
for the remediation needed by each child^- 

(17) A ^tudy^aV Stanford University was des Igned^ to i dentkfy ^hcse 
/npr es of computer assisted instruction that arouse and mainfa.n students 

inter! ovfr ra7her en thy peri.ods of ti,n.e.- ^ong these prop.rt.es were . 
nove ur'Tncongruity. surprise, change, son^e degree of concep ual con l.,ct.. 
and lho;e properties of the machine 1 tsel f which genera te, cur . os i ty , i.e., ^ 
the self pacing ^and afccPmpany i ng sounds and motions. ^ , 

(18) There weTe 101 studepts at the Texas. School for <he Deaf who used 

of computer assisted instruction sessions P^°^ ' f , ' ^e qa 1 ns fpr 
positively with their Metropolitan Achievement Test gams. The^MET gains 
these hearing impaired students were substantial. 
■ (,5) Resea.chers at >',T wh. f..,uent,v observed cH,U^^^^ 

LOGO computer ----f f .^^t ^! ' ' .o^n^^^ Children working in 

phenomena not experienced in BAS C '^"^V r^ccess. Their attention 5pans 

Logo computer environments experienced ,mraed,ate 5"""=- l"^' ^ , 

were lengthened considerably They began 1 ,ingn m e ^ , rLclid, they 

IntearaU without noticing it while doing turtle ^^^wings^ 
ce-uld ™^e "m.l.x hierarchical cons ru^^^^^^^^^ 
for mathematics. Fina ly, theoDserverb ^..^^u 
selves as th»y prov i ded the i r own directions for the turtle.. ^ . 

(30) The results of a stydy concluded at Wl ttenburg _ Un i versUy ^^d'cated 

-:.rrLrc^n:d-i]^;-Th^re::he;^^i;;-^ 

experience and had few problems using the computer. 

A After a computer storytelling mathematics program for Pueblo 

.ndTanTtideftr^tLchrrs^bserve^d an improvement ^1 

Student aisciprine [^'P^ / ^^^^^ of.an 

productivity The "behavior became more active, participatory 

l:.r;tf:rt:d"^rn;\in" T^Z:.^ too. p.oce aboJ ^athematlcs a,, the 
use of' compu ters . . ^ 
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('22) 'A V975 study at Stanford University indicated a high correlation 
between the on-line rate orpr»ogrQ|5s and . student affr! evenient during a computer- 
assisted instruction progr^/in initial reading. ' 

{2}) 'when' a computer ass'ls.ted tfa I n i ng .prog ram was used to supplement 
conventional methods of teaching a sight vocabulary to mildly "^«;;tally , 
retarded schoSl children their sighi vocabularies increased by an average of 12b 
percent/ This increase remained constant oV.er a 23 week period. The, control ^ 
group had a }>h percent increase. > ' • ^ , ■ • 

(2 V)" Frederick H. ^ell ( 1 gj^f reported that- computer related learning 
environments providedan opportunity for • 1 eaj-/iers to be creative^in getting 
their programs to run. to teach their peers what, they've 1-earned.and to gam 
recognition in their efforts.' These may be some of the.reasons why seme ■ , 
students do outstanding work in a computer learning environment. , ^ 

(25) Errol'M. Magi dsonM 1978) reported that college students using 
computer assisted instruction responded favorable to itin the fo lowing ways: 
(1) they enjoyed using PLATO computer assisted instruction; (2) they did , 
no eel th'at'it was dehumanl zi ng> (3) they found i*t to be ^ ^IP^^^ ^^^^ ^ 
aid; ik) theyv sometimes used it durlng^their free time, Mag . dson found that 
c^leqe students viewed \heir computer assisted instruction experiences very 
PC tlveW In every Instructional area and regardless of the length of time 

it wa used. Ar^ possible novelty effects did not seem to wear off unng pro- 
long^dMage. There was some annoyance ehd frustration reported with terminal 
a Jc^Puter breakdowns. Note: these kinds of i-nterrupt.ons and break owns 
are commonplace when mainframe computers and multiple terminals are used. • 
?hese kinds of ' breakdowns are greatly reduced or eliminated when m. crocompu ters 
artf used. * *^ * 

(26) Gerald W. Bracey reported on the worK of J^mes ^uMk at _ Unl vers itT-' 
of Michigan. Ku 1 i k analyzed 51 separate research stud es w. th well designed method 
oloaies The 51 studies showed that students who received compu ter ass 1 5 ted 

i St ctionscored better on objective tests than' st.den ts whoreceived tra itional- 

uc ion onl . ■ Computer assisted instruction was found to improve re enfon 
when students were tested at later dates. Ku 1 i k and his colleagues [ound 
that CAI can also improve the speed at which students can master a given set of . 
mater 1 a 1 s - 

(27) San-Yun W. Tsai and Norval F.-Pohl (I98O-8I) seemed-to find general 
agreement that students using computer assisted instruction were able to "^^^^er 
' g!ven set of materials In less time than required by stude/.ts taught only by 
traditional methods. ' • ^ 

(28) Gerald W.* Bracey wrote about, the affective motivational outcomes • 
of c-bmpu er as isted Instruction as reported in a 1980 study by James ^ers man 

: d^ah SakaLto at the Ontar i 0' 1 ns 1 1 tu te for Studies ^'t^l'^:: st^T 
were able to progr^s at their own pace- and were a le o ^^^^J^^ ,^ ^^^^^ 
private without embarrassment. The I r ^commen ts included: You can lec,rn at 
your own rate" and "There's no teacher to yell at you. 
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(-29) Lewel len and Allen (1371-1972) reported th^tCAl 
less^ tiipe to learn "a given set bf material than students being 
by traditional m'ethods. -Time savings of kQ% were reported . 
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In summary, Part 1 6f t-he 1 1 tera ture^es^ed to indicate that learners 
who used microcomputers benefited in several ways. Learners a'ch i eved more > 
at a' faster rate and had better retention when they participated in mitrocom-_ 
puter assisted 'instruction regardless\of which subject of tiie curriculum w^s 
involved. Disadvantaged learners and,Ktys • ca 1 ly and.merv^lly disabled 
learners had the same benefits. Learners maintained p(;>%i^ve views of 
the concepts and skills which they were learning. They werfe more s'uccessful 
in learning prob^lem solving' 'and in being Creative. Adult learners and 
■young students' were more successful in Learning the basic ski^lls with microcom 
pUters than with , the traditional methods only. Learners were highly motivated 
and often excited when using microcomputers. ^ - .\ ■ 

Teachers foun^ that they were jnore effectively achieving their goals 
less time. They found it easier to engage in diagnostic and prescriptive 
teachiag and remediation. Teachers found that student motivation seemed to 
he built into' computer assi,3ted instruction. 
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PAR^- M . Trends In the Use pf Mi crocanputers Instruction: 

' * A Survey of the Li.t^rature ^ ./ ^ ' ^ 

Introduction'" ' ' , ^ , 

" . The usk of microcomputers for J ns truction has widened considerably In 
the\choo]s and In thfi college and uni vers i "ty departments which prepare teachers.. 
The implementation' of microcomputers has not beenwithout problems. This section 
Qf the survey rsf^ the literature includes some of the trends and problems - 
reveal-ed ifl a /number of ^studies. 



' (30) OnlyTV.5 percBnt^ 13^ Southeastern teacher educa t ion co 1 1 eges • 
and universTties offered a cour^se for, acquai nt i ng pre-service teachers with 
mi.crocomputers .accord i ng to a recent survey ,s.tu4v^ . However, almost half 
(^7.3"%) offered inservi'ce microcomputer training for the teacher education 
faculty. Some instPfutions (15.5%) were offering an introductory mi crocoriputer 
course, to their- pr'^ervice teachers. Twenty-six percent"of the institutions 
already had such a c6urse for theiV i nservl 04!^ teachers , Seventeen percent of 
^the responses indicated that'thei r'educatidn department jjad a ini crocomputer 
laboratory.^ Thirty-s4x percent cif the responses indicated the inclusion of 
one or more microcomputers in tYeir educational media laboratory. Seventy- 
one' percent of 'the respondents indicated that there was "some" or "a great 
demand to have microcomputers available. Nearly h^lf (^7.3^) have offered ^ 
inservlce microcomputer training for the college faculty. Only four institutions 
reported having formal, written policy concerning mi croccnputer education tor 
either graduate or undergraduate studes^s. The two institutions offering 
coraputer certification programs for teachers wer^ both located in Florida 
One-fifth of the respondents i nd i ca ted , that they had plans for offering this kind 
of certification. Seventy-one percent agreed that' there is a need for a' state 
-or a r^'^onal clearinghouse for instructional courseware. 

(31) Accordina to R. C. Elliott, computer competencies should be 
accessible a neceCsary resource^ for teachers. Colleges and universities 
with teacher education departments are preparing teachers who are entering 
qiassrooms where computer illiteracy is rapidly becoming as i ntol erab 1 e as 
other forms 'of ilfiteracy^ Computer literacy m^y become the fourth R. 
Learning how to learn through the *ct of computer programming may^become one.ot 
the most valuable means fo\a young learner to keep pace with a lifetime of 
rapid technological ^change. Indeed, how soon wi 1 1^ prog ramml ng skills be 
required of high sclioo^ and college freshmen? 

(32) Mictvael T. Battista reported a lack of microcomputer instruction 
for prescrvice elementary teachers. Many among those preservice teachers who 
had programming instruction seemed to lack a knowledge of the important computer 
literacy topics. Battista noted that there was little chance of systematic _ 
instruction forve 1 emen^ary school students if their. future teachers were not being 
adequately prepar'ed. ' t 
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(33) Laurel Dickerson and'Wi^^fam H/Pritchard, Jr., in pointing out ^ - 

the important need f or ' ml croconipu ter literacy among educators and the planning 
for microcomputer Instructional programs, has Indicated that m i crocomputers ^ 
can project an e^tponentially greater Impact to the learner^ than television , 
because of its storage and in^rac.tlve capabi 1 1 ti es* Thus an exponentially ^ . 
greater loss to the ledrnpr may occur if educators are not prepared. 

(3^)* The results of a I98I Alberta study concerning th4>-trse df ^micro- 
computers in instruction revealed that: 1^2^ of the schools had one or more^' 
microcomputers; the tKree brand names of machFnes mos t. f requen t 1 y selected 
were ConiDodore F^et (45^), Apple y (31%), and Radio Shack TRS-80 k%%) \ 
the machines seiemeff to be evenly spread across grade levels^;^ the most frequently 
reported uses were for computer literacy^nd computer ^ss isted M nstruction, 
f^ost'USers expressed the need for additional equipment, software and training; 
the'majority of those schools that did not' have a microcomputer Were anticipa- 
ting thfe delivery, af equipment ;i n the near future. ' Sadly, ia large number of 
thi's group did not know enough abou t < ml crocomputecs to even anticipate what ^ 
their needs might be. The remaining responses reported a strong heed for 
i nformat i onVabout hardware, programs and addi t ionaO training. Only a small 
numbei^ reported tK^t/'.they had no interest in introducing microcomputers into 
thei r school s". ' ... 

(35) Th-irty-one sphool districts in three New' York ^tate Counties wejre' 
surveyed in 1981 to determine the extent of microcomputer utilization as^well . 

as the att^itude* towArd the. concept. The responses indicated that microcomputers 
were us^d mostly in the. teaching of mathematics from grades 3 to 12. Programming 
was taught in the 11th and !2th grades. The software was purchased except for 
that w>inch was genere^ted by students and faculty in the chemistry and programming ^ 
cour4«^': The study indicated that the machines should be made more accessib.le 
to a*greater number of students. The attitudes of administrators toward micro- 
computers was usually favorable; • te*a^:her5 att i tudes varied from modest'^to 
impressed. . . ' f » 

(36) A 1980 survey of ^6 .Arizona school districts revealed that computer 
assisted instruction was used most frequently \\\ language courses. Arizona school 
districts were interested in the edwcatlonal Applications of rfii erocomputers but 
were being held back\by lack of t ra I ned ^ personne I and effective software. Several 
districts recommended the following: courses in microcomputer teaching methods 
for educatWi ma^j^s , inservice workshops for computer literacy and software 
development /^^s^rog ram to help districts implement microcomputers into the 
Instructional process, and inservice microcomputer literacy courses for 

adm i n I s t rators . 

(37) A 198] survey of each California School district concerning the 
instructional use of Computers Indicated these ffndings: computers were used 
In instruction by one-third of the districts; at lea*5t 2/3 of those districts 
used microcomputer's; hands-on experiences in 82^ of the computer-using districts 
were limited to fewer than 25% of the students; the most frequent curricular 
applications in order of frequency were mathematics, computer sc i ence/ 1 i teraCy , 
business education and career educat i on ; Uhe BASIC language was used in over 602; 
of the instructional applications; over of the teachers in thos^d I s tri cts 
usi^g microcomputers were found to be either unprepared or Inadequately 
prepH^red to function in a conrputer supported environment; one third of the 
dlstrVsi-f not using cccnpu ters were p 1 ann 1 ng to Initiate programs within a ytvir or so. 
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(38') A large 'national 5ur;vey of 97^ schdoi districts concerning micro-" 
computers in education resulted'- in the f I nd i ng-!$iJat 7^^ of the d'istricts were 
usihg i^puters for instruction with project i On's to 87%"by 198^^ Computer ^ 
assisted legrnlrig'was reported by of ^the districts surveyed with proj ec t i oaf/; 
to 7k% by 1985. The major usage In high schools was for dri H and practice 
.. in mathematics^^ natural science^, business, and language arts. Projections 

for the 1980s i nc] uded I ncreased usage^^n tbe^^ocial sciences . Increased 
• use ,is projected for the 'elerpentary grades r^alT subject ar^as, with shifts 

to tutorial and s i^qjgMation *def i very sys tems^.^ . The major obstacles 'to microcomputer 
programs were repoVted as f Fnancial , lack^ df'' K/idwl edg^ and training, on thi^s -topic, 
faculty altitudes and' the need for improv^tl software. ^ ^, 

(39) According to the results of a I98O study completed by Lisa Uoop 

and Paul Chr i s 1 1 Inson mi crocomputers were a 1 ready ' a significant tool fol^learnrng 

.in the schools. The price barrier had been broken ^wh I ch was^mak i ng mi crocompusters 

available both in school and in the home. Educator^.,, encouraged by t-he medta 

and their '.own professional c5rgani zatlons^werepfaclng a high prior i ty on learning 

about microcomputers. Teachers were crowd i ng microcomputer methods courses 

and there was a need for materials o^ all kinds f^r supporting learning and 

♦ 

teaching about microcomputers. ^ 

The results of interviews with teachers Indicated that less time was 
spent on curriculum content and more time spent on computer literacy, thinking, 
problem solving ski lis,, and computer applications. The teachers e^<preS5ed a need 
for more equipment, sof tware and mi crpcompu ter training. 



r 




> (^0) Th6 most powerful argument for the widespread introduction of micro- 

computers into the schools may be Luehrmann»s argument- wh i ch included the 
' statement that the ability to use computers is as^.basic and necessary to a per- 
son's formal education as reading, writing and arithmetic. / 

J 

Summary • . • 

In surrmary,. Part" M of the survey of the re 1 ated • 1 i tera tur6.> microcomputer 
training for teachers was availaBle both inservice and on many college campuses. 
Much has yet to be done in the preparation of teachers. Most colleges and^ 
universities which prepare teachers still lack a writte'n policy concerniag 
microcomputer education for preservice teachers and for graduate students. Most 
»■ school systems seem to be using microcomputers. Yet, too ^ew students are' 
receiving hands-on experiences. 

School systems are projecting incteased use of microcomputers for the 
I98O5 with implications for the colleges and universities which prepare teachers. 
Microcomputers have become a significant instructional tool. Unprepared 
teachers will cause a great loss to learners. 
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The Findings , ' - 

The results* of this study are expected tj© be of help to those schools 
getting stat-ted with ifllcrocomputer education. In addition, those InstitCj- 
tioffs that provide services as well as prepare teachers and administra- 
tors for the schools may do so more^ effect! vely, wl th these results. 

For the convenience of . the xreader, the responses are summarized In 
.rank order fashion from one to three levels as necessary. The bit count and 
percentages for each I tern are available upon request. 

The sixty items In th^ study are * summarl zed as follows: 

I38R 1.' Does your school system have mTcrocomputers in the classrooms? ^ 

Over one-third (38%) of the responses Indicated that microcomputers 
were placed in classrooms. A somewhat smaller but significant group of res- 
ponses (33^)* Indicated that microccinputers were available to children, but 
only in a center estaW 1 shed for 'them in each school. Twenty -two percent 
of the responses indicated that micrpcomputers were available to children ^ 
in "the classrooms and In the special centers- Six percent of the responses in- 
dicated a lack of .mi crocomputers in their schools but that they were planning 
to have them at' some future date. Only one percent of the responses did not 
have microcomputers and were not planning to get any. 
N 

I35R 2, Are your mi grocomputers tied to a ''mother" unit inside the classf^oom? ^ 

The overwhelming number of responses to this Item (82%) were '*no.*'" 
Twelve percent indicated^ a part time connection with a mother unit inside 
the dlassroom^, other tlirres the children worked with individualized and 
. , varied courseware. Four percent did Indicate that their microcomputers were 

tied to a mother unit Inside the classroom. Two percent of the Responses were 
' of mixed combinations. 

J3^R 3. Are your m^icrocomputers* tied to a ''mother*^ unit outside the classroom? 

Only a small number of responses {}\%) answered in the affirmative for this 
Item. An overwhelming (93%) of the repsonses indicated that their mi croanpu.ters" 
were not tied to a mother unit outside the classroom. Three percent of the 
respot^ses were both ''yes" and "no.' 
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M icroccxnputers .i n the Schools 

In which grade do you Introduce microcomputers to the children? ' 

- / ' 
Sixty-eight percent of the responses indicated that microcomputers , 

were introduced to the children' in grade levels varying from' the kindergarten 

to the 6th grade, i.e., ' 

]b% tn kindergarten 
f ' 2Z% in grades 1, 2, or 3 

30^ ■In grades ^4, 5, or 6 . f' 

Only 32^ of the responses- indicated that, the J ntroducti oa! of the microcom-. 
puter was delayed until grades 7 to 12, i.e., 

15^ in grades 7, 8 or. 9 . . 

+]7^ in grbdes 10, 11, or 12 ^ . 

5. How much time does a pupil spend with a microcomputer each week? 

There was no overwhelming specific response for this item. ^ Twenty-eight 
percent of the respondents indicated that each of their pu^i^s spent td 
20 minutes per week on the mI,crocomputer. Twenty-three pfeKcient were able to 
provide 30 to 60 minutes per pupil per week. Other responses were Z% for 
1 to 2 hours per week, k% for 2 to 3 hours per week and 5^ for k or more - 
hours per week per pupil. * ' 

Thirty-two f^ercent Indicated that the time per pupi T with a microcomputer 
varied from week to week. . \ 

6 For which curriculum areas is the microcmauter available for children? 

Thirty-four percent of the responses Indicated that mi crocompjputers* were - 
used for the mathematics curriculum. Eighteen percent Indicated that the micro- 
computers were used in the reading curriculum. Seventeen percent were able to 
make microcomputers available In the language arts curriculum, 12^ in the social 
studies curriculum and 1% in art and music. The remainder of the responses 
(12!^) were divided among these curricular areas: business, science, computer 
science, Industrial arts^ and guidance. 

I ' 

7. In the curriculum areas listed In Item 6, was any Improvement .of children's 
performance attributed directly to the effectiveness of the microcomputer as 
compared to when the teachers and children were limited to the traditional 
classroom methodologies and the absence of microcomputers? 

Most of the respondents (75^) felt thatvtheir work was too new yet for them 
to make the comparison. Eighteen percent said yes on the basis of teacher obser 
vat ion and test scores, while 4^' said no on the same basis. Two percent^ said 
yes^ as ^Jfe-^rmined by the results qf rese^ch designed for making such a com- 
parison while ]% said no because or the same type of evidence. 
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Mi crocoiTiput^^rs Jn the Schools ^ ' , ' 

• *" 

I36R 8. Do you use. the microcomputer for testing^the children's performance? 

The largest se^ of responses iSO%\ for this Item'»were ''no.*' The remain- 
ing who responded "yes," indicated that they used the microcomputers for 
, testing in the following modes: teacher made tests onl/ (11^), achievement, 

tests, and teacher malde tests (^%) , only for that testing which was designed 
1 in the courseware (15%), most kinds of testing Including those already men- 
' tioned (6%). The remaloJng 6^ were for mi seel lanebus test i ng activities 
^?ch included diagnostic testing, basic skills testing aad the generation 
y of prlnte,d tests. . . ' 

The microcomputers In your schools and classrooms' are used m^alnly for: (?) 

Thdfre was no overwhelming set of responses for this itemSf Jwenty-stx 
, percent of the respondents Indicated th#t they used ml crocomputers for drill, - 
practice, and the /nastery learning , of basic concepts. Eighteen percent indicated 
that ^ they used them for problem solving * Seventeen percent fostered creativity 
through Interaction with problematic situations. Eight percirit indicated that 
they used the microcomputer for the filing and retHevIng of ^ nfomiat I on, 
AhotheY 20%' applied the microcomputer to all of the previously mentioned , uses. / 
Most oj the rerlfelning 1 l%..4jsed their ecjui'ptfnent to teach programming and ^ 
computer literacy. ^ a , ' 

139R "10, Do teachers .see ml crocomputers as supportive 6f Piaget*s theori^es of 
learning? , 

The overwhelming number of respondents (50%) i nd looted , that Plagetwas not 
a concern at thd time. Twelve percent responded with, a **y^5'' whi le^ another 
12% responded with a "riD, jiot with available co^Jrseware." Five percent 
of ther^'lr^ponden ts Indicated that their microcomputers were used for mastery 
' learning only. The responses for the iremainirlg lOT varied. Only 1% indicated 
a "yes with LOGO.", . ^ ' / . 

127R J.l. Do.. teachers find that microcomputers enhance tf)eir ability t^ In^i v 1 dual Iz^ ^ 
i nstruct fon ? • , " . 



An' overwhe Imtrrg .number , of respondents (85%) said "yes" to this pne. Only 
11% *'aid ^Jno." The remaining responses varied. 

■* ■ - y ; . ' / 

188r The Idren ha^n^ actess^^tb the microcon^puters include: (?) 

Forty-two percent of the respondents indicated that they. used microcomputers 
for statistically ordinary- chi Idren, the gifted children, th'jp sIqw arid.retarc^d 
chfldren and the hand i capped childr^. Thirty percent i ndl cated that the equip- ^'V^ 
W^nt was used for the gifted children. ^Eleven percent used the eflUt^ent 
for the slow and retarded ch 1 Idren wh I le >5% used it for the* handicapped chi jdren. 
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Micrcxomputer^ In the Schools 

13. Which microcomputer skills are required of the teachers prior to the acquis- 
ition of microcomputers? 

Fifty-six per^cent of the responses Indicated that they required only the 
^asic literacy necessary to operate the equipment. T^n percent' requi red the 
basic machine literacy and programming skilly. Twenty-five percent 'required 
operational literacy, programning skll Island a knowledge of software and 
courseware.' The remaining responses were varied or unspeclf le^d. 

♦ 

14. The teachers acquired their computer skills by: (?)' 

' Twenty-four percent of the respondents Indicated that they acquired their 
arkllls by attendlhg school -sponsored, I nserv Ice seminars or workshops. Seveti- 
teen percent attended classes at a college or a university. Fl'fteen 
percent engaged In seJf-teachI ng programs. Only^ 3% attended programs 
sponsored by the manufacturer or the retai lout let* The largest group, thirty- 
five percent, I nd icated that they acquired their skills from a combination of the 
previously mentioned programs. , 

y 

15. Which prograniTiIng language do msot teachers seem to be wsing? ^ 

The overwhelming response (77^) I ndtcated that BASIOwas the language whlch^ 
most teachers seemed to be_ using. Only 6^ said "LOGO.** Five percent 
marked PASCAL, Nine percent Ind icated th^t they werfe using only ..prepared 
coursevy^re and were not concerned' wl th a programml rfg^anguage. The remaining 
3^ of the^respop.se^ were varied with 2% opting for PILOT. 

16. ^ Which programmTrr^ language Is taught to children? 

The overwhelming number of respondents (iSZ) Indicated that they taught 
BASIC to children. Nine percent taught' PASCAL, 4^, TUTOR ^nd 6^ LOGO. The 
remaining responses varied and included very small numbers who taught 
ASSEMBLER (3%), COBOL (1^). ^ 

17. Do teachers prej^^elve a marked Improvement In the children's motivation 
to learn as a result of the use of mfcrpcomputers? 

S/xty-stx percent of the respondeats marked *^yes'^ for. this item. 
Thirty-foyr percent Indicated that they were n6t able to determine a 
response 3t the time. * 

18. Do teachers perceive a marked Improvement i n discipline (the children's 
behaVior) as a resul^ of the Increased motivation provided by the computer? 

Forty percent of the respondents marked "y^s" for ^hls item. Only 3^^ 
marked ''no.'* Fifty-seven percent Indicated that they were unable to 
determine a response at the time, 

19. Before you acquired microcomputers, did you use time-sharing computer 
tern?inal5 for instruction? 

Thlrty-^wo percent of the respondents marked "yes*' for this item. Sixty-, 
eight percent marked "no." 
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Mi crocomputers in th^ Schcx)ls " • 

218R 20. Which brand name microcomputers did your staff select? 

The largest group'of responses ihk%) Indicated* that t,hey selected the 
Apple microcomputer. The second largest group of resiwnses (32%) Indicated 
that they selected the TRS-80 modtels (Radio Shack). Twelve percent selected 
the' Commodore Pet while S% selected the Atari. The remaining y% had selected 
among these machines:' Hewlett-Pack'ard, Texas Instruments, SInclal r, ■ Ohio - 
Scientific, and others,, ^ 



^55R 21. The considerations for the brand-name selected for your particular hard- 
ware Included: (?) 

None of the responses were overwhelming In a specific category. The 
largest group {Z]%) -considered quality and twenty percent considered price. 
Nineteen percent of the responses were concerned with %ht equipment's , 
. flexibility and with provisions for expanding the' mach I ne* s capability. 

Twenty percent of the responses were concerned wl th service availability and \ 
rapid del Ivery, -f^Ifteen percfent were, concerned with simplicity of operation 
while S% were concerned wl t«h avaljable suitable sfoftware. 

13^R 22. The decision to purchase a particular make and model was made by: 

Twelve percent of the responses marked "teachers'* , while 23^ marked 
•'administrators:'^ Forty-four percent marked "both teachers and administrators. 
✓ *ln essence 73% marked "teachers and/or administrators" as the decfsion making 

gf'oup when •selecting hardware. Sixteen percent Indicated that their decision 
making process Included teachers^, administrators and parents. Five pjercent 
included all of the aforementioned grtxips and students. > ^ 



t 



13^R 23- The dec?sIons concerning the' purchase of courseware /software are made by: 

The Overwhelming number of respondents (70%) M nd icated .that teachers and 
admin I stratbrs made the decisions concerning software purchases. Twenty 
one percent indicated thjit only'^the teachers itiade these decislpns. Only 1% 
Indicated that these 'decl s idhs were left to administrator^, ^ly ^% ^ 
^ included parents and only 3^ included students* 

136R 2^. Fol- whi^ch kind of software Is youJ: microcomputer equipped? 

F i f ty-seve1||^pe rcftnt of the respondents indicated that they were equipped 
to use both cassette-tapes and disks. Thirty-two percent used disks only 
vghile 7^ used tapes only. Only 1% used hard disks. The remaining 
responses were for various combinations of those methods. al ready mentioned. 

170R 25. Most^ of your microcomputer software and courseware is acquired from 
whi^ch sources? / 

Nearly half (^7%) of the Responses for this Item Indicated that they 
purchased their software from the commercial market. The next largest group 
{ikX) evenly matched the softw^e they purchased with software that, they gener- 
ated themselves. Eleven percenrl indicated that their software was produced 
fay teachers and staff. Fourteen\percen t of the respondents Indicated that 
students programmed the software/ The remaining respondents indicated a corn- 



bi nation of the above sources. 
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Mlcroconputers In the Schools ^ 

■ ■ • ■ 7 

' 26. What were (or are) the major obstacles In establishing microcomputers 
In your school (s) ? ' t 

■ * J ' ■ 

The largest group of response? for this Item (47*) Indicated that financial 
probleJTis were the, major obstacles. A sizeable group (25^) cited la4k of 
teacher |preparatlon in the area of mlCrocortputer concepts. Seventeen percent 
indlcated^a lack of general Information c6ncerning microcomputers. A total 
of k2% of the responses indicated that a lack of ^general information and a lack 
of teacher preparation as major obstacles. Four percent Ident^^fled the negative 
attitudes or lack of perceived need on the part of administrators as dbstacles. 
Only 1^ IdentlfJed Tack of community support as an obstacle. The remaining 
responses varied widely. 

27.. Would you recommend tbe^se of microcomputers for schools elsewhere? 

An overwhelming 99^ of the respondents said *'yes'' for this item.* One 
return said no, another lone return said ''when the staff Is r^dy/' 

28. ^ Why would you reccmmend f fiflcrocomputer Installation for schools else- 
where, i 

Increased ^pupi 1 motivation was cited by 2k% of" the responses. Thirty-one 
percent of the Responses did so because of more effective Individualized 
instruction with all types of pupils. I.e., gifted, average, slow, retarded, 
anti handicapped. Twenty-seven percent dlW so because increased pupi 1 mot I vat ion. 
• Nine percent pointed to-improved discipline. Five percent did so for the need 
of preparation for a computer society. The remaining responses varied widely. 

.^9. Why would you not recortmend a microcomputer Insta 1 1 at lonM^trrsschool s elsewhere? 

Therls were only fifty respondents to this Item. Th I rty-four /percent of 
^them would not recommend a microcomputer because of cost. Twenty(-e Ight 
percent of them cited poor quality of hardware.. Twenty-two percent marked lack 
pf teacher Interest and skills. Fourteen percent were of thef opinion that there 
was a lack of evidence Indicating microcomputer effectiveness. Though 2^ 
marked *Mack of purpose or general direction,** no one marked *!poor quality and 
1 ac^ of varied software.*' / 

30. Would' you have computer assisted instruction in your schools if microcom- 
puters were not available? 

Sixty-five of the respondents said *'no*' In response to this question. Thirty- 
five percent marked '*yes/' 

31. How were your microcomputers financfed? 

Forty-one percent of the responses Indicated that they financed their micro- 
computers with local and federal funds.- Twenty^one percent used local funds only, 
while 1^^ used local and state funds. Only 7% used federal funds only. Eighteen 
percent marked *'other'' which included ccmblned local, state and fenj^ral (7^); 
local, state, federal and other k%\ state only 3%- The remaining regjponses varied 
widely and included a small number of machines financed by parental groups. 
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131 R 32. At what future date do you" foresee the availability of microconputers in 
' most of your classrooms? 

\ ' - 

The largest group fo responses {39^1 for this item marked the dates 1985- 
1987 as- the future dates which they expected the availability of microcomputers 
•. in most of their classrooms. Twenty-five percent of the respondents marked 
the dates from I988-I99O. Eighteen percent marked the dates 1991 to 
■ 1993. Fifteen percent indicated th-is kind of microcomputer 'aval lab i 1 i ty for 
I982-I98A. Only 3% indicated that most classrooms had microcomputers at the 
t i me . 

142R 33. How do you secure the equipment when the school is closed? 

The largest group of respondents (65%) locked their machines in the class- 
room. Thirteen/ percent locked them In a closet off the classroom. This 
Indicates that a total of 85% of the responses secured their machines in 
the immediate classroom area (this figure includes 7% from the "other's 
• handwritten responses). SIx'percent used a viulted room. Only 3% of 
the responses chained the machines to the wall, floor, or table in addition 
to the locked door. Only 2% used electronic security. One percent indicated 
that the machines were taken heme by students and teachers. Only ]% locked 
the machines Inside utility cabinets. One percent used police security. 
Seven percent of the respondents used handwritten responses to Indicate 
that the machines were secured near the classroom. One per^t were unspe^fied. 

I36R 3k. The enrollment in ybur school system Is: (?) • - ' 

Thirty percent of the schools F^ad an enron\ient that ranged in size frcm 
15,000 students to 100,000 students pr more. Seventy percent of the 
responses were from schools wi'th less tha^ 15,000 enrollment. 

I26R ■ 35. How many microcomputers do you now have for each child involved with computers? 

■ ^ Twenty-one percent of the responses Indicated that they had one c^puter 

for each classroom. Ten percent Indicated that thjey had one microcomputer* 
^ for tw6 children' whi l,e 9^ tiad one computer for every three^ chl 1 dren. Five 

percent had one machine for ever>^ four children and 17^ had one for every . 
f Ive' chi Idren. Seventeen percent Indicated that thel r machine to child ratio ^ 
was less than'five to one. while only seven percent indicated that tKey had, one 
machine per 5c)iooK The remaining responses varied widely. 

133R 36. Do you now screen new teachers for microcomputer operational literacy? 

Twelve percent responded with a ''yes'' to this itqm. Eighty-eight percent 
responded with a "no.** 

66R 37. If you now screen new teachers for microcomputer operational literacy do ^ 

you give preferertce to those new teachers who do possess microcomputer 
operational literacy when hiring? • 

There were only 66 respondents to this item. Twenty nine percent responded , 
with a **yes'' whHe 67^ marked '*no/' Four percent marked '*not necessarily.'^ 
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38. Do you now requl re new t^i^hers* to possess microcomputer operational 
skills as a condition f or empl oyment ? 

Ninety-seven percent of the responses were ^'noJ* Only 2% said ''yes^* 
while ]% said '^yes, vihen hiring math and science teachers." ♦ 

39. Does your school system advocate' the use of microcomputers in a non-program- 
ming environment only? 

Seventy-two percent Indicated that they did so with pupils and teachers. 
Twenty-eight^ percent responded with a ''noJ' 

40. If you have more than one brand n^e of machine, for which do you make 
software for? 

There were only thirty-three respondents for th^is itdn. Forty-four 
percent Indicated that they made software for every brand. Thirty-three 
percent Fndlcated that they made softvJare for one brand only. Nineteen <r 
percent used vendor software only. The remaining responses varied widely. 

41: Did you have a systematic plan for Implementing microcomputer instruction 
before you acquired microcomputers? 

Thirty percent of the responses Indicated that they had a systematic 
plan before they acquired the machines ^for instructJon. Nineteen percent had 

plan for a curriculum. Seventeen percent had a plan for the staff. Fifteen 
percent had a plan for the hardware and software. Seven percent had planned 
for space. Ten percent Indicated that they had no plan before acquiring the 
machines. The remaining responses varied widely. 
i 

42. Who participated In formulating this p*lan (for implementing microcomputer 
instruction prior jto the acquisition of hardware)? 

-x^ The largest group of Vespondents (38%) indicated thISt admin istr'ator's 
tiad formulated this plafi/ Thir'ty-six percent of the respondents, Indicated 
theft the teachers participated in formulating th^ plan, I.e,, lk% indicated 
that either the teachers or administrators participated In the formulation of 
the plan, ^^leven percent used outside consul tants , 6^ used- vendor-planning 
and 8^ used computer experts. Jhe reamlning responses varied widely. 

43. Do you now have. a systematic plan for implementing microcomputer 
instruction? • 

Sixty-six percent of the responses indicated that they now had a system- 
atic plan for implementing microcomputer Instruction.. Thirty percent 
responded with a *^^o" to this Item. Two percent had a plan under development. 
The remaining responses were of varied combinations. 

If you, now have a systematic plan for implementing microcomputer Instruction 
is it a five-year plan? 

Forty^one percent replied with a "V^s" ^of^ ^^^^ Item, while fifty-nine 
percent replied with a *^no/' 

m 
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TS^R 44. What were the circumstances under which you acquired yt^ur first micro- 
computer? - 

the largest group of responses (39%) indicated that they acquired 
their first microcomputer because of an Interested mathematics teacher. 
Twenty-three percent did so because of an Interested supervisor while 11% 
did so because of an Interested principal. Ten percent acquired their first 
microcomputer be^cause of an interested science teacher, while 7% did so because 
of an- Interested elementary teacher. Ten percent did so because of>the 
Interest of a Marlety of professionals Including librarians and coordinators, 
in summary, flfty-sTx percent of the schools Indicated that they • acqu i red 
their first machine because of an interested teacher. Forty-nine percent 
of these teachers were science and math teachers. Thirty-three percent 
acquired their fjrst machine because of an Interested administrator. 

133R 45. Is Inservlce training available for teachers In microcomputers? 

An overwhelming 82% responded with a "yes" to this item as compared to ^ 
18!^ "nos." , • .» 

239R 46. When is the inservlce training provided? 

The largest group of respondents (3^^) indicated that this training 
was given to teachers after school hours in the afternoon. Th^ training, was 
given in the evening to )S% of the teachers. This tralnin^a was provided 
-during non-teaching periods , "hoi idays ancl summers ^to 1 8% of the teachers. 
Thirteen percent of the teachers were trained In the use of the mi crocomperter 
during the School day. Ten percent. of the teachers In question received their 
microcomputer training during weekends. Six percent of the responses indicated 
that Jthis quesiton was not applicable to their situation. 

HlR kj. Is the Inservlce training given for credit? , 

/ , •Th^irty'^hree percent of the responses Indicate'd th'at the training was 
\ given without credit. Thirty-one percent Indicated that credit was given. Credit 
was an option for 2S% of the responses. The remain In'l^ ten percent of the 
responses varied widely hnd Included points for recert I f I cat I on and for local 
^ credit, . * . 

A8. What does this Inservlce training include? * 

Twenty-seven percent of the responses indicated that programming was in- 
cluded In the i nservlce^tral nlng. Twenty-three percent of the responses 
Indicated that their inservlce jtralrilng included classroom strategies with the 
microcomputer. The tutorial mdcje was Included for 17% of the respons^. Sixteen 
percent of the responses Indicated that peripheral devices such as printers were 
Included in the training. One-on-one drill was included for ]5% of the responses. 
The remaining 2%^ of the responses varied widely. 

107R ^9. Skills training with w.hlch peripheral devices is provicfed through Inservlce 
training? 

Sixty-five percent of the responses marked 'Sprinter*' for this Item. Twelve 
percent marked the ^*card reader.'^ Seven percent Included ^f^e light pen. Five 
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percent included the speech synthesizer while only 2% of 0k training programs 
included a speech digitizer. Only 1% Included a qraphlcs tablet. Four percent 
did not Include any peripheral devices. The remaThing of the responses varied 
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50. Jf you teadi programming to children, why do you do so? 

Twenty-eight percent of the responses indicated that teachers taught 
computer programming to children as a form of computer literacy. Twenty 
percent did so as an instructional method to laelp children develop those 
mental processes necessary for problem solvit^ To help children develop a 
skin which may have occupational value motivated another 20^ of the responses 
to teach programming. Seventeen percent of the responses indicated that 
they taught programming as a method of Instruction and as a skill designed to 
enhance the child's creativity. Fourteen percent of the responses indicated 
that teachers taught programming as an instructional method for helping chi Id- 
ren, to internalize concepts. The remaining responses indicated that they taught 
programming only /in the senior high school; no reason was given for doing so. 



31. Which agency do you think should sponsor a microcomputer consortium? 

Forty-two percent of the responses indicated th\ii a nearby college or 
university should sponsor a microcomputer consort lum. \£i ghteen percent 
indicated ttMt It should be sponsored by the teacher center. "A nearby 
■large school system" was the dioice of )!% of the responses. Nine percent of j 
the responses indicated that such an organization should be a separate entity. 
Eight percent thought it should be tied to a nearby commercial organization. 
Another 8% would tie It to a state agency. The remaining responses varied widely. 

{ 52. For which, special' appli^tlons do you use microcomputers? 

The largest group of responses {kk%) indicated that they used the microcom- 
puter with the gifted. Thirty-three percent of the responses used them with 
the slow learners." Thus, an overwhelming 77% of the responses Indicated 
that they used the machines with either the gifted or the slow levners. 
Eleven percent of the response used the machines with the' mental ly retarded, 
six percent with the deaf and k% with the blind, I.e., a total of 10^^ of thft 
/" responses indicated that the machines were used with the deaf or the blind^, 
( The few remaining responses varied widely and included reading problems 

and applications with., the physically handicapped. ) 

\ 53. Do you have a person on your staff who has electronic tinkering abilities 
for modifying the equipment for either Increasing its capacity or for 
special applications such as braille? 

Sixty-seven of the responses marked "no" for this item. However, one-third 
(33%) of the responses replied with a "yes." 

R 5^4. How many microcomputers do you now have/for each teacher involved with 
computers? 

ThirtY-one percent of the responses Indicaffed that there was one microcom- 
puter for each teacher. The availability of one machine for two teachers was 
indicated by 5^ of the responses. Six percent of the responses indicated 
that they had one computer for every -three teachers. Five percent indicated 
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the ayallabl H ty of one machine for every four teachers.; the availability of 
. one machine for every five teachers was Indicated by 19^ of the responses. 
^Ten percent i nd i catpd - tha t they.^had less than one machine for every five 
teachers. Four percent of the responses had one machine for the entire 
school. Five percent of the responses specified a laboratory equipped with % 
many machines and open to everyone In the schooK The remaining responses 
were so widely varied that they cannot be listed here, 

55. The microcomputers in our sc^hool are used In which instructional environment? 

Forty-nine percent of the responses used the microcomputers in a laboratory 
concept and in the classrooms. Fifteen percent o-f the responses Indicated that 
the equipment was used only in the classroom. The machines were checked out 
by the teacher as A-V equipment by another 15^ of the responses. The equipment 
was used only In a laboratory by another ]k%. The equipment was taken home 
overnight and weekends by 5% of the responses. The equipment was used In a 
resource room by 2% of the responses. 

56. The teachers using microcomputers are supported by a: -{sources of support 
ive service) ?* 

The lapest group of responses (31^) Indicated that those teachers who 
were using ^crocomputers for instruction were receiving support from a 
system-wi de 'Computer coordinator. 

Twenty-four percent of the responses Indicated that the teachers^us I ng 
m Icroccmputers were receiving support from the building computer leader. ^ 
Another 2k% Indicated that support was provided by a system-wide computer committee. 
Eight percent Indfcated that they received support from a user's newsletter 
while 3^ recel ved'help frcm a building computer committee. Another }% received 
suflport from the principal, department -chairperson or supervisor. 9ne percent 
recfelved help' from'the curriculum committee. Two percertt received support from 
oth^r sources. Three percent Indicated that they did not recleve any support. 
Only one percent Indicated that they needed support, 

57. The pupilC using mi crocompu ters are supported by a: (sources of support)? 

The largest group of responses (^6^) indicated that the pupils using micro- 
conputers Were supported by resource persons. Eighteen percent were supported 
by a computer club. Thirteen percent were supported by computer journals and 
h% by a user^s newsletter. Eight percent of ^the pupils received help from 
parental groups and 5% rece I ved. he 1 p from teachers^ Four percent were supported 
by other sources. Only 2^ of the responses ind I cated that the pupils were not 
recei vl ng any support. 

58. Which obstacles do you perceive as hindering the continued growth and 
development of your microcomputer program? 

* 

An overwhelming 76% of the responses indicated that insufficient funds 
for new hardware and software were the obstacles that they perceived as hinder- 
ing the continued growth and development of their microcomputer program. Ten 
percent of the responses indicated that the It problem was too Jew interested 
teachers. Seven percent indicated a lack pf perceived need. Two percent were 
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concerned with a lack of admini stratcton support. The rMfefning five percfent 
varied and included a lack of parental and community sCijpDrt (U),* lack of 
a. definite program (1%), lack of time (1?) and lack of 'ijiWtware (1%). Only 
1% of the responses Indicated that there were no obstacles. None of the 
responses Indicated an absence .of pupil interest. 

OOR 59. Do your schools regard the mjc recompute r as a tool to': (uses)? 

Twenty-nine percent of the responses Indicated that they used the micro- 
computer as a tool to challenge the able and gifted with advanced curriculum. 
Twenty-five percent used the miccocomputer to Implement remediation. Thus 

of the responses Indicated that the machines were used either to challenge 
the gl/ted or to remediate the slower students. Fourteen percent regarded the 
computer as a tgol to Implement the existing curriculum only while' another 
\k% allowed games knd recreation when appropriate. Sixteen percent of the 
responses en^ged (jn experimental ci^rrlcula. The remaining Z^.varled widely. 

60* Please use words or phrases In the remaining space to outline the major 

steps of the procedure used by your schools for establ fsKj^g microcomputers 
In the classrooms or In a center. 

The results for item #60 are presented on page kl and are titled: 
. Planning 'for" Microcomputers in the Schools. 
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The ConclusidfTi^ln detail) 

Seventy-one percent of the respondents in this studyj indicated, 
that microcomputers were availajsle to children in their schools 
either In the classroom or in a laboPi^tory. 

Eighty-two percent of the respondents Indicated that their machines 
were not tied to a 'brother'* unit Inside the classroom. Ninety-three 
percent indicated that tViel r' machi nes were tied to a mother unit 
outs ide the classroom. 

Microcomputers were Introduced in grades K to 6 by 68% of the 
responses. Only ]S% of the responses Introduced the machines to students 
during the middle school years while 1^7^ intorduced them in^the high 
schools. 

, Fifty-one percent of the responses Indicated that the amount of time 
that each pupil worked at a microcomputer varied from 15 to 60 minutes 
per week. Only 3% Indicated that their p^pMs spent less than 15 minutes 
per week at a microcomputer. 

Although microcomputers were used In all areas of the curriculum 
Including music '^nd art ei ghty-one percent of the responses *used them for 
mathematics, reading, language arts and the spcial studies (In the rank 
order as. wr i tten) . 

Mpst of the respondents iSO%) indicated that they did not use the 
microcomputer for testing the children's performance. Among those who 
did use th6 microcomputer for testing, the Jargest group (15^) did 
so with courseware which -had testing built into the program. 

Eighty-one percent of the responses indicated that ml <?rbcomputers w^e 
used'rtiainly for dr i 1 1 , pract 1 ce , mastery learning, problem solving and 
creativity through i nteract I on wi th probelm-sql v i ng situations. Eleven 
percent used their equipment to teach programming. 

While ]2% of the respondents indicated that microcomputers were support- 
ive of Piaget's work, 50^ Indicated that Plaget was not a concern at this 
time. Only ]% Indicated a ^"yes with LOGO." 

An overwhelming 86^ of the respondents indicated that oti crocc^iputers 
enhanced their ability to I.nd 1 v 1 du'S 1 1 ze ' t ns t ruct I on . 

tn varying degrees all the respondents indicated tKat -their microcomputers 
were used by all children IncludDig the statistically ordinary phildren, 
the gifted children, the slow and retarded children and the physically handi- 
capped child ren . • 
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Whila 56% of the respondents required only the basic literacy necessary 
to operate the equipment prior to the icquisltlon of microcomputers, 35^^ 
required both the operational literacy and programming skills^ Twenty- 
five percent required a knowledge of the software. 

Teachers acquired their microcomputer skills from One or a combina- 
tion of sources which Included school sponsored inservice seminars and 
col lege courses . 

Most teachers who wer^ using a prograinming language indicated that 
they were using BASIC (76^). When asked which programmi ng language was 
taught to children most teachers (again 7^^) marked "BASK." 

." : ^ 

Sixty^six percent of the , teachers Indicated that they perceived a 

marked improvement in the ch 1 1 dren ' s' mot i vat ion to learn as a result of 

using microcomputers. The remaining teachers were undecided at this time. 

A large number of ' respondents (40^). indicated that they perceived , 
a marked improvement in the cKlldren's behavior as a result of the in- 
creased motivation provided by the microcomputers. Most of the remaining 
respondents were unable to determine a, response at this time. Only 3^ 
marked "no," 

> 

When asked about brand-name selection, the largest group of respondents 
indicated that they chose Apple machines. The second airiest group (32%) 
had selected Radio Shack TRS-8O models. .The Commodore Pe(t was selected by 
\2% of the responses, \ ^ 

. \ 

There were. several considerations for brand name choice^ of hardware. 
Most of the respondents I nd i ca ted t hat these considerations Iricluded quality, 
pricS; f 1 exi bi 1 i ty and provisions for expanding the capability, service 
aval labi 1 i ty^irapid delivery and simplicity of operation. Only S% were con-- 
' cerned with a\fiailable suitable software. , 




The decisnems. concerning the purchas^ of courseware and software 
were made by both the teachers and administrators for 10% of thk respondents. 
These decisions were made by the teachers only byv21^ of the respondents. 
oTily 2^ of the respondents indicated that these d/cisipns were made by the 
administrators only. 

Most of the r.espondents (57%). indicated that their hardware was equipped 
to use both disks and cassette tapes. Thirty-two percent used disks only. 
Seven percent used tapes only. 

Nearly half {^1%) of the >espondents indicated that they purchased their 
sof.tware from the commercial market. Twenty-four percent even-ly matched 
the software they purchased with software thyey generated themselves. Others 
Indicated' that their software was programmed by teachers, staff and students. 
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Ninety-nine percent of the respondents said "yes" they would recommend 
a microcomputer installation for. schools elsewhere. When asl<ed why, the 
reasons given Included Increased motivation. Increased options for teaching 
tools and more effective individualized instruction. 

Sixty-five percent of the respondents indicated that they would not 
have computer assisted instruction in their schools if mi crocpnputers 
were not available. , . | . 

Most participants In the study indicated that their microcomputers were 
financed by a combination of local, state and federal funds, mostly 1oca*l 
and fede ra 1 . 

The years 1985-1987 were given as the dates that 39^ of the respondents 
expected the availability of ml crocompuiiers in most of thei r- cla^s rooms . 
Twenty-five percent marked the years 1988-1990 while l8^ marked the dates 
1991 to 1993. The years^' 1982- 198^ were given by 15% of the respondents. 

The machines were secured In the immediate classroom ar.ea Including 
nearby closets. by 85^ of the respondents. 

Most of the respondents reported a variety of figures indicating the 
'availability of one microcomputer for from every two children to every 
five children. Some indicate^i one machine per school\ There were no 
reports indicating a complete- lack of mi crocomputer ^vai 1 ab i U ty . 

Twelve percent of the respondents indicated that they now screen new 
teachers for microcomputer literacy; of these, 29% gave preference to 
those so prepared. •. ' ' . 

■< • , 

Teachers were not required to possess microcomputer literacy as a condi- 
tion for employment by 37% of the respondents. ^ 
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Seventy-two percent of the respondents allowed the use of microcomputers 
In a non-programming environment. 

Most of the' responses indicated tl\at they had some kind of systematia 
plan'for Implementation before they acqCJsired their machines. These plans 
varied and may have included partial provFSNions far instruction, curriculum, 
staff, space and hardware. Only ]0% Indicated a complete lack of 
pre-planning. Most of the re,spondents i7k%) Indicated that^elther the 
teachers or the administrators participated in the formulation of the- 
plan, i.e., administrators 38%, teachers 30%. When asked If they now 
had a systematic plan for Implementing microcomputer Instruction, 65% <- 
replied "yes." Thirty percent responded with a "no." Among those with a 
plan, 41%^ Indicated that it was a five-year plan, 59% Indicated that their 
p)an was' for less than five years. 
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When asked to exptain the circumstances under which they purchased^ 
tfieir first microcomputer, 56% of the respondents" indicated that they did 
so becaus^ of an Interested teacher , usual ly a mathematics teacher (in 
39^ of the cases). An interested principal was resppns i b 1 eM n only lU 
of the cases . v . • 

St 

An overwhelming 82%- of the responses indicated that inservice train- 
ing wi th' microcomputers was available for teachers., In 53% of the respOn-ses 
the training was g fven after school hours or the evening while 13% of 
the teachers rece i ved the! r training during th^ school day. Another 28^ 
received their training during holidays, weekends. and summers. Thirty- 
one percent of the responses, indicated that the training was 'given for credit. 
Credit for the training was an option for 33% of the responses'. Training 
was given without credit for 33% of the responses. Programming was included 
for 27% of the res;onses. Another 23% indicated that their training included 
classroom s,fTategles with the microcomputer. The us^ of the "tutorial mode" 
was marked for 17% af the responses. Training in the lise of printers 
and other peri pheralSd6vI ces was Indicated in 16% of the responses. The 
training included one-on-one driM 'for 15% of the^ responses .*. The printer 
was the most corwon peripheral device for which training was provided. 
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Twenty-eigh't percent of the respon^Afe i located that they taught pro- . 
granting to children as a form of q^uter literacy. Twenty percent used ; 
the teaching of programming as an Instructional method to help children 
develop problem-solving processes. Programming was taught to help children 
develop a. skill which may have occupational value by another 20% of the- responses. 
Sfeventeen percent of the responses in^dlcated that programming was taught not only 
as a method of ■ i ns truct I on , but as a skill designed to enhance the child's ^ * 
creativity. The teaching of programml n^ as an instructional met^iod for helping * 
children to internalize concepts was reported by 14% of the responses. 

When asked which agency ' shoul d sponsor a microcomputer consortium, 
theUrgest group of responses (^2%) i nd i cated that it should be a pearby 
college or vniversUy. Eighteen percent thought it should be sponsored, , 
by the teacher center. Twelve percent thought it should be a r^earby large 
school system. • . # ' 

The availability of .mi crocOmputers for teachers wanting to learrt about 
them was not a major problem among the, responses 

> One-half of the responses indicated that their microcomputers were 
used in both a classroom and in a laboratory environment. Fifteen percent 
IndicateTThat the machines were used only in the classroom. The machines^ 
were used only In the laboratory by ]k% of the responses. Another 15% Indi- 
cated that the machines were checked out by the teacher as A-V equipment. i 
In some cases .the machines could be checked put overnight and weekends by 
the s tudents . , j5\ 

In terms of teacher support, 31% of the responses indicated that they 
were receiving support from a system wide coordinator, 2kt from a building 
leader and another 2^% by a system-wide computer committee. > 
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Forty-six per.cent of the re5pon«s^s Indicated that the pupils using> 
mlerocompu'ters were' supported by resource persons. A c5omputer club - 
supported l8% of the - students'. Seventeen percent of the students received • 
cortlputer joijrnals and user's newsletters. Other students were supported 
by parentar and teacher groups.' Only 2% of the responses Indicated a 
complete laci< of computer support for students. , . ^ ^ ' . 

Infterms of the general applications of the microcomputer, 5^^ of tfae 
responses Indicated that the machines were used either to challenge the un- 
impaired arid^ the gifted learners (29%) with advanced curriculum or to imple- 
ment remediation (25%). The microcomputer was used as a tool to Implement 
the existing curriculum by ]k% of the responses, Games and recreational 
software was all owed' when^ appropri ate by ]^% 6f the responses. Sixteen per- 
cent of the responses engaged In experimental.' curricula. 

When asked about special applications of the microcomputers 77% of the 
responses Indicated that they used the machines with the gifted (H%) and 
the slow learriers (33%). The remaining 23% Indicated that thei r special 
appi i cat! onsM ncluded the mentally retarded (1^%), the deaf (6%) the 
blind (^%), reading problems and the physically handicapped (2%). Thirty- 
three percent of the responses indicated that a staff person with electronic 
tinkering ablll't^s was available to modify the equipmei^t for either increas- 
ing its capacity or for special applications such as braille. 

A lack of funds was cited as the major obstacle hindering the contlWi*^' 
growth and development of microcomputer programs by 75% of the responses. y 
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The Conclusions (in brief) 

Microcomputers were available to nxDSt learners (71%) either In the 
cJassroom or in a laboratory situation. 

' Most of the microcomputers were not tied to a mother unit either 
Inside iBZ%) or outside the class roojn"T93%^) • 

The Introduction to mi croconi^ ters took place In grades K-6 for 
most of the students (68%) others In grades 7''12. 

^ Most students . (51%) spent from 15 to 60 minutes per week at the 
microcomputer. , . 

Microcomputers were used In* al l areas of the curriculum including 
music and art. TKe highest demand areas In order of' the heaviest use 
were mathejriat i cs^ (3^%), reading (l8%), language arts (17%), the social 
studies (12%). * ' 

Most teachers (60%) do, not use the microcomputer for testing the child- 
ren's performance. ' ^ 

The microcomputers were most often used (81% total) for drill, practice, 
mastery learning, probelm solving and creativity through tpteraction with 
problem solving situations.- Only eleven percent of the respondents Indicated 
that they were teaching programming. 

Over one half of the respondents indicated that they were hot concerned 
with Plaget at this time. Oply 1% of them were teaching LOGO. 

t. 

The overwhelming majority (86%) of the respondents Indicated that 
microcomputers enhanced their ablUty to Individualize Instruction. 

In varying degrees, the ml cfocomputeFS were used by a 1 1 children inclu- 
ding the Statistically ordinary chl Idrjsn, the gifted children, the slow an 
retarded children and the physically handicapped children. 

Teachers acquired their microcomputer skills frap a variety of 
sources that included Inservlce se(nln^^s and college courses. 

Most teachers who were u$lng a arogrammlng language Indicated 
that they were using BASIC (76%). / 



Most teachers who were teaching a programming language to children 
indicated that they were teaching them BASIC (76%). 

A marked Improvement in the children's motivation to learn as a 
result of using mi crocomputer$ was perceived by most of the respondents (66^) 
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While most of the respondents were unable to determine a response 
concerning improved children's behavior as a' result of using the micro- 
computer, '♦O^ of them did'^percelve a marked improvement, 

^ The largest group of respondents, nearly half, selected the Apple ^ 
ml croocmputer- when maki ng. pu rchases (^^%) - The Radio Shack TR$-80 models 
•^s selected by 32%. * 

The considerations for selecting the'' hardwa re included quality (2]%), 
price (20%), flexibility, i.e. provisions for expand! ngscapabl 1 i ty 03%), 
service aval l^b! 1 1 ty and rapid delivery (20%), slmpllcljty of operation 
(15%) • Surprisingly few of the respondents were conc«^^ned with software 
availability for any particular brand name machine. ' 

^ Host of the decisions concerning the purchase* of courseware and soft- 
^ ware were made by both the^eachefs and the administrators ^ 
teachers only 12%, administrators only 23%. 

The hardware was equipped to use both disks and cassette tapes accord- 
ing to most of the respondents (57^), disk only (?2%), tape only (7%). 

While a sizeable group i2k%) of respondents Indicated that they evenly 
'atched the amount of software which they purchased wi th an equal amount 
which they generated thcms-elves, nearly one-half (^7%). of the respondents 
{the largest group) indicated th/t they purchased their software from 
the commercial market- 

Nearly all (99%) of the respondents would recommend microcomputers 
for schopls elsevyhere. 



Host of the respondents (65%) Indicated that they would not have 
microcomputer assisted instruction in thel r\school s if microcomputers were 
not avai lable. ' ^ 

The microcomputers were financed >by a combination of local, state and 
federal funds, mostly local and federal funds (^0%). 

The yeari 1985-1987 were most often (39%) indicated as the dates ^hen 
mi crocomputerVwere expected to be 'aval lable in every classroom; 25% indicated 
1988-1990. . 

The machines were most often secured in the immedi ate .cl assroom area or 
in a nearby locked closet (78%) • 

Twelve percent of the respondents Indicated that they now screen new 
teachers for microcomputer literacy. Twenty-nine percent showed preference 
to computer literate new teachers. 'Only 2% requi reti^ computer literacy. 

In most cases, microcomputers are used in a non-programming environment* 
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Most of the respondents had so*ne kind of systematic |lan for implement- 
ing microcomputers ' Intt) their programs before they acq^ red the machines. 
In most cases^the plan was not a long-range plan. The plan was usifa.lly formed 
• by teachers and administrators. 

The very first mach^n^wa5 acquired because of an interested teacher (s) 
usually, but not always, i^n mathematics. 

Ap overwhelming majority of the respondents indicated that some kind 
of inser>;ice trai nl ng in crocomputers was available to teachers (82^), In 
mo?t cases the training was given after school hours and the teacher 
was given the o):>tlon to accept or reject academic credit. The training 
included programming, classroom strategies and various computer modes and 
peripherals- The printer was the most common peripheral Included in teacher 
t ra i n i ng . 

Programming was taught to children for a^ variety of reasons including 
the fostering of computer literacy (28%), problem solving (20^, occupational 
value (20%), creativity and {he internalization of concejD^^^^u^j^) . 

The largest group of respondents indicated that a mfcrocomputer consor- 
tium ^ould be sponsored by a nearby college or University i^2%) teacher 
-center (l8%). 

* •( 

The availability of microcomputers was not a problem for teachers want- 
ing to learn about th^m. 

The microcomputers were available to children in either a classroom 
or a laboratory. They were available in both places in one-half of the situ- 
ations r'esponding tp fhe study (49%). 

Supportive services were mad* available ^by the schools for nearly all 
of the teachers who were using microcomputers. This support may have 
been from within the building, system-wide or both. 

Supportive services were made available within the* bu I 1 d i ng* f or the 
students involved with microcomputers. These services included resource 
persons,, computer clubs, journals and user newsletters and help from porerut 
and teacher groups. 

The most often used genera 1 appl i cat i ons of the microcomputer was tp 
challenge the unimpaired and the gifted learners and to implement rertied I a t i on . 

The most often used special appl Ication of t^he microcomputer was to 
challenge the gifted.^ Qther children with special needs were all included 
In benefiting from the use of the mfcrocomputer Including the mentally 
retarded and the physically handicapped. 

A lack of funds was cited most often as the major obstacle hJnderinq 
the continued growth and 'development of microcomputer programs in the schools. 
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, * Summary of the Conclusions ^ 

(1) Microcomputers were available to teacher-s and learners. 

. (2) Microcomputers were usually introduced to learners In grades K-6. 

- (3) More microcomputer time was needed by teachers and* learners. 

{k) Teachers needed more time and training for Fmp.l ement I ng the testing 
of learners with the microcomputer. •/ / 

is) Teachers needed to reconcile microcomputer activities with the work of 
J, Piaget. 

(6) Efforts were needed to Increase the use of educationally appropriate 
programmi ng languages other than BASIC, 

(7) The motivation and behavior of the learners were reportedly improved 
by the use of microcomputers. 

(8) Teachers and administrators were invo'lved in the decision making 
process for hardware and software purchases. 

(9) Schools had computer assisted instruction because of. th* availability 
of microcomputers (not because of terminals)* . . ^ 

(10) More funds were needed for hardware and software purchases. 

< (11) Most schools expected the placement of microcomputers in every 
classroom by J 990. 

(f2) No -unusual or expensive means "of securing the machines were used. 

(13) Most schools used the machines in a non-^^programmi ng environment. 
More teachers needed to learn programming. 

(fk) More comprehensive plans for implementing microcomputers were 
needed by the schools. , ^ * 

' (15) In-service training was available to teachers; supportive services, to<j, 
were aval lable. 

(16) All categories of learners benefited from the use of microcomputers-'. 
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, • . i^e Recofiyiendati ons 

The findings of this study warrant the following recoiiimendat ions con-' 
cerning microcomputers In the classroom. 

Efforts need to continue for Increasing the number of cl.assrgoms with 
microcomputers and the number of microcomputers In each classroom. 

The microcomputer should be Introduced to children in grades K-6. 
The Introduction of LOGO" can take plac^ in grades K-3 for most children 
with proper supervision. 

Jhe amount of time. that each studeat spends at a microcomputer needs 
to be increased. 

• Microcomputers can and should be used In alt curriculum areas. 

Much more needs to be done to encourage the use of microcomputers to 
test the children's performance. 

Schools should have "systematic plans and procedures esjtabllshed prior 
to acquiring m I ^ocomputers . 

More software needs to be designed with respect to Plaget's work and 
developmental psychology. More effort Is needed to help teachers perceive 
the microcomputer as compatible with Piag^t's contributions In oVder to ^ 
maximize their benefits to children. 

Microcomputers should be used as a valuable tool for effect Iv^Jy indiv- 
idualizing instruction. "* 

All children, regardless of special needs, should be allowed to use 
the microcomputers. 

Teachers need to acquire basic operational Hteracy prior to the acquis- 
it ion of microcomputers. , _ 

More teachers need to acquire programming literacy in at least one computer 
1 anguage' wh i ch children too can 'learn. 

More teachers need to learn the LOGO programming language as well as 
'pilot and PASCAL, . 

V) 

More efforts are needed to Increase the teaching .of LOGO to children. 

Teachers should acquire their microcomputer skills from a variety. of 
sources which include the college and university as well as inservice training . 
provided by the schools. 

The use of the microcomputer as a means for increasing the children/s 
motivation to learn should be encouraged. a 
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Teachert and administrators sh^ld take part in the decision making 
concerning hardware and software. Jp^^^'^^'^"^ 

• Incentives should be offered to teachers to encourage more of them to 
Iparn programming and to produce some of their own software. 

New and varied sources for funding the purchases of microcomputers 
need to be found. Parents, teachers, students and community leaders should 
be included in these effdrts. 

Traditional budgets and sources of funds should include Increasing v 
al locations, of money for m^lcrocomputers , 

Schools planning microcomputer programs should consider adding micro- 
computer literacy to the criteria now used to screen their new teachers. . 

The use of microcomputers to teach programming to children should be 
increased. # 

\ ' ' ■ ■ 

^ Inservlce training should be provided during non-teaching times 

and with pay' or other incentives when, possible. , 

Teacher training In microcomputers should include all the skills and 
modes of operation related to instruction, programming, peripheral devices, 
software related to specific curriculum areas, software related to the ^ 
special needs of specific children, and the skills and familiarity needed 
4<xx: the classroom^ use of a specific piece of software, T.e., *'the In 
and outs*' of running .a specific piece of courseware' wi th children. 

More efforts are needed to encourage the use of light pens and graphics 
tablets. 

More teachers need to perceive the value of teachfng programming as 
a possible effective instructional method for helping children to M nterna 1 i ze 
concepts (conceptualization) and to help chi Idren 'develop their own mental 
processes necessary* for' problem solving and creativity. 

Nearby colleges and universities should be prepared to accept the leader- 
ship in sponsoring a microcomputer education consortium If asked. 
^^^^ 

Schools should consider a staff person who has electronic tinkering 
abilities for modifying the equipment to meet special needs, i.e., increasing 
machine capabilities and adding such applications as braille. 

The number of microcomputers per number of teachers wanting to learn 
about them should be Increased to the level that no one is denied the opportunity 
to use one. 

Teachers should be provided with microcomputer support services such 
as building leathers, comm i ttees, news 1 et ters, and journals. 

Pupils should be prov'Ided with resource persons, computer journals, 
user's news letters, and computer clubs. 
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Microconiputer games, recreation, and experimental curricula and methods 
should be allowed where appropriate for the learner. 



A systeiTiatic plan for implementing microcomputer assisted instruction 
should be developed before the acquisition of the hardware and software. 
Teachers and administrators should participate in formulating this plan, 
Students and patents should participate when possible. This plan should;^ 
eventually become a long-grange plan. The procedural outlines which result 
from these plans should include provisions for developing microcomputer aware- 
ness gather Ing microcomputer information from a variety of sources, teacher 
training, planning for curriculum and instruction, arranging financial 
resources, the selection of hardware and software, purchasing, supportive 
materials and supportive organizations within the schools, and the implement- 
ation of the microcomputer as an Instructional tool into each -t lass room 
and grade 1 evel . 
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Recommendations for Further Study 



More study is needed to det^mJne If* and why there is an improvement 
In, discipline (child's behavior) as a result of the increased nrativation 
to learn which is provided by the microcomputer as perceived by some teachers. 

Why is there a perceived increase in the nxjtlvation to lea/n when micro- 
computers are used? 

5>iould Incentives be used to encourage teachers to acquire the marfiy 
and varied microcomputer skills and modes of operation related to instruction? 
If so, which Incentives should be considered? 

How should the microcomputer be used In order that Piaget's contributions 
be maximized in terms of benefits to the child and to the'older student? 

/• 

How may educators increase th^ use of the microcomputer as an instructional 
method for helping children to Internalize concepts, Increase problem-sol ving 
skills and creativity? 

J\o what extent should ml croco<Viputer games and recreation be allowed? 
To what degree might they be used as ^mot i vatlo^^al devices and rewards? 

The results of this study should be compared to a second study conducted 
by this researcher titled, **MI crocomputers on Campus*' which Is concerned 
with microcomputer programs In colleges and universities which prepare 
teachers. ^ . 

This study should be repeated by this /-esearcher ln*5 years, 

HcM may the teaching and learning of those prograf]imt ng languages which 
may be more appropriate for teachers and learners than BASIC be encouraged? 
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Planning for Microcomputers in the Schools 

The specific planning steps and procedures which were actually applied 
by those schools Implementing microcomputer I ns trgct i ona 1 programs were 
elicited by a national study titled, '*Mi crocanputers in the S(Shool s . " 
This study Included ^00 school systems In the 50 states. As a part of the 
study, step-by*step procedural outlines were submitted by the schools, 
Forty-flyve key planning and procedureal steps which were actually used by 
the scTOols to implement microcomputer assisted instructional programs were 
^^dentified and edited into a composite plan. This composite plan was 
d'esigned to provide pbssible assistance to those schools which are initiating 
the planning and implementation process for thftlr own mi crocompu terl i ns true- 
tional programs. 

Please note that many of the planning steps in each stage were taking 
place simultaneously and not necessarily sequenced as this edited composite 
arrangement might imply. # 

Stage I. Steps In the Initial Planning 

1. The faculty's I n i tJ a 1 i nterest and perceived need for microcomputers in 
the instructional p^x>9ram were recorded. 

2. Teachers attended conferences where microcomputer aassisted instruction 
was being demonstrated, 

3. Our Interested teachers i den 1 1 f I ed*^ themsel ves . ^ 

^4. We visited the state edjjcation department to gather data. 

5. We visited other school districts to observe and gather data. ' 

6. We demonstrated student developed and vendor cour'seware to administrators 

Stage II. Steps in the Planning for Inservice Teacher Training 

]j. We sought our initial Inservice training from the state education 
y department . 

2, We paid the tuition for a number of teachers to attend a microcomputer 
institute at a nearby university. ^ 

3. We- completed graduate courses and other kinds of continued support 
made aval labile by the 1 ocal %co 1 1 ege . 



k. We established a microcomputer laboratory at the staff development center. 
This center had ten stations.' 

y 

5. We provided some inservice training for teachers In machine operation 
ahd programmi ng . 

6. ;. We listed the appropriately trained staff (faculty) members. 
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eps In the Planning for Implementing Mi crocompater Concepts 
Into the Curriculun ^ 

K We begged, pleaded, demonstrated need and provided awareness, 

2; We conducted a contpiuter awareness mini -workshop for school-board 

members with administrative staff. • • ^ 

3- Parents were Invited for hands-on demonstration. 

k. We established a committee consisting of teachers who were ^now using 
computers to plan and guide the program. 

5- These teachers wrote the initial proposals for the purchase and the 
implementation of microcomputers into the curriculum. 

V 

6. The instruction division developed a program. 

« 

7- We Identified our goals and objectives. 

8. We established a tfmellne for our program. 

9. We established aMong-term plan. 

10. One of our first objectives was to teach computer literacy. 

11. We establts^fled a microcomputer .information exchange as a^sectjon of the^ 
staff development newsletter. " • 

12. We established a master plan for the purjifse of ut 1 1 i 2i ng mi crocomputers 
in each currfcular area: English, language arts, reading, mathematics, 
science, social studies and special education. 

13. We expanded mi crocanputer applications into each curriculum area. 

]k. We prepared a curriculum impact statement for each grade level. 

15. We purchased support items such as textbooks, magazines and userS 
newsletters. 



Stage IV. Steps in the Planning for the Purchase of Hardware and Software. 

1. We identified possible local, state and federal funds for purchasing 
hardware and software. , 

^2. We considered fund raising groups' i ncludi ng^p^rents and students. 

•3. We established a committee to se,lect the hardware according to our objec- 
tives and criteria. 

We examined Information concerr^Ing hardware* and software fro<n consultants, 
dealers, and other dlstrlcls. 
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5- We establ ished criteria for hardware selection, 
6. We, made a final decision as to jvhich brand name of hardware to*purchase. 
y. We establ I shed a local standardization of equipment. 

8. W6 established the cost per learner for each component. ^ 

9. We started a plan for evaluating the use of the equipment in 
terms of our75paclfic program needs. ' \ 

ID. Each school vi^os^equl red to develop its own plan before machines 
were purchased for it. This plan included teaching and learning 
objectives, a needs statement, and provisions for the evaluation 
of th6 program. 

IK The machines were placed with those teachers who completed the college * 
and/or Inscrvicc program. These teachers were encouraged to share 
their knowledge and lenthusiasm with other teachers. 

12. We established criteria for software selection. 

13, We began building a software library. 

]k. We established supportive services for teachers and learners such as 
computer clubs. . 1^ 

15, We established the security precautions needed to maintain possession 
of the equipment, 

1^6. We discussed future plans for expanding the use of computers. 

17. We submitted items about our computer prog/am to the local newspaper. 

18. We shared our plan for initiating computer education with our public. 

Most of the procedural outlines submitted by the schools to the study 
contained provisions for developing microcomputer awareness, gather i ng of 
microcomputer information from' a variety of sources, teacher training, 
planning for curriculum and instruction, arranging for financial resources,^ 
hardware and software selection and purchasing, developing supportive materials, 
organizing supportive organization within the schools, and the implementation 
of the microcomputer as an instructional tooj In each classroom and grade 
1 eve] . 

The major weakness found; In Implementing microcomputers into school 
programs by the study was the lack of systematic and comprehensive long- 
term planning before the acquisition of microcomputers. Ten percent of the 
respondents indicated that they had no plan before the acquisition of hardware. 

; 
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Those schools which did report a plan indicated that their planning was ^ 
only for one or tvyo specif I c areas , such as for curriculum or space. 
Thirty percent of the respondents Indicated a lack 6f a plan even after 
the hardware was acquired. Those schools which did plan did so for 
the short-term only. 

Planning may be the most important single factor in the success or failure 
of a microcomputer program. The optimum utilization of microcomputers / 
in the schools requires a knowledge of their complexities and their many separate 
capabilities for the facilitation of learning. Without systematic and < 
comprehensive long-term planning many mTicrocomputers may become prestigious 
dust-collectors and may eventually be stored beside the expensive language 

laboratories of the 1950s and 1960s. Tht real losers In such situations will 
be the learners. Unlike the language laboratories, computers shall be 

common and essential ingredients throughout the lives of the learners. 

The planning for Implementing microcomputers in the schools should include 
provlslons'for Increasing computer literacy, encouraging ;teachers to" learn 
programming and to teach programming to learners , fami 1 iarlzl ng teachers 
with the several computer assisted instruction capabilities of rfil crocOTiputers, 
and encouraging the use of microcomputers in all curriculum areas and with 
all children including those with special riee^s^. The planning should 
include provisions for the inservice training of teachers, both within the 
schools and at nearby colleges and uni vers i t i es ^ 

The most important long-term planning goals for teachers and administrators 
may be to helpi themselves conceptualize the microtomputer as a marvelous tool 
for Implementing the regular curriculum, as an Instrument which helps learners 
conceptualize formal abstract Operations'' and to structure their own procedures 
for solving specific problems. To repeat the words o'f fellow educators, "No other 
single piece of equipment can do as much for education.'* Perhaps, we should 
consider adding the wordS'^Svhen microcomputers are. In the hands of teachers who 
have been prepared for this tooPs maximuffl utilization.'* 

Summary 

The outlined procedures followed by the schools for establishing micro* • 
cpmputers in the classrooms involved the teachers,, administrators (In some 
cases school boards), parents and parent groups, students and student grdups. 
Most of the procedural ^utl Ines submitted' by the schools to this study contained 
provisions for developing microcomputer awareness, gathering of microcomputer 
information from a variety of sources, teacher training, planning for 
curriculum and instruction, arranging financial resources, hardware and software 
selection, purchasing, supportive materials and supportive organizations within 
the schools and the i^mplementation of the microcomputer as an instructional tool 
into each classroom and grade level . Forty-five key procedural steps were identi- 
fiedrin those outlines submitted by the schools- 
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